S-C  Automatic  Test  Equipment  is  ready  now 
for  the  weapon  system  of  tomorrow 

SCATE  —  Stromberg-Carlson  Automatic  Test  Equipment  —  is  per-  Programmed  with  punched  Mylar  tape,  SCATE  reaches  7000- 

haps  the  most  advanced,  versatile,  and  fastest  test  equipment  bit-per-second  speed  as  it  tests  an  unprecedented  number  of  para- 

available  today.  Highly  modular  construction  allows  it  to  meters,  makes  marginal  and  contour  tests,  isolates  faults,  detects 

keep  pace  with  a  weapon  system  from  prototype  to  operational  performance  degradation,  predicts  probable  failures,  prints  a 

N:  status.  permanent  record  — and  checks  itself. 

Qjl-  Nucleus  of  SCATE  is  solid-state  modules  of  proven  dependability,  short,  SCATE  delivers  1)  flexibility,  2)  complete  solid-state 

one  for  virtually  every  testing  function  likely  to  be  encountered.  modularization,  3)  fault  isolation,  4)  self-testing.  Literature  on 
^  As  a  weapon  system  evolves,  the  appropriate  modules  are  plugged  request. 

in.  Only  stimulus  generators  and  response  normalizers  must  be  Engineers  and  scientists  interested  in  challenging:  opportunities 
engineered.  invited  to  send  resumes  to  Director,  Technical  Employment. 

GENERA!-  DYNAIVIICS  |  ELECTRONICS 

MILITARY  PRODUCTS  DIVISION  ROCHESTER  3,  NEW  YORK 
^CNERAL  DYNAMICS  |  ELECTRONICS  IS  A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 


Azimuth  and  elevation  radiation  patterns  of  G  'A 


THE  H-F  COMMUNICATION  ANTENNA  THAT  CAUSED  A  REVOLUTION 

The  h-f  log-periodic  antenna  has  opened  the  door  to  a  new  era  of  truly  high-performance 
h-f  communications  systems.  In  service  now,  Granger  Associates’  log-periodics  provide 
performance  unattainable  with  today’s  rhombics.  Specifically:  useful  band-widths  up  to 
16:1  (the  best  rhombics  are  limited  to  2.5:1);  comparable  gain  in  one-sixth  the  real  estate; 
high  efficiency  (no  resistorsi);  no  significant  side  lobes  (high  gain  rhombics  radiate  in  a 
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SlTb”J"sXiTi't7n«  half  dozen  directions);  take-off  angle  independent  of  frequency.  More  than  three  years  ago, 
Granger  Associates  recognized  the  importance  of  the  log-periodic  antenna  to  h-f  communications.  We  set  out  to 
master  it.  Today,  sound  structural  designs  of  our  long-haul  and  short-haul  log-periodics  are  in  quantity  production. 
They  function  reliably  in  abusive  environments  for  major  customers.  The  quality  of 

I  their  materials,  components  and  fabrication  equals  their  remarkable  electrical  perfor¬ 
mance.  A  new  G/A  technical  staff  study  explains  how  to  specify  h-f  communica¬ 
tions  antennas.  Another  report  describes  G/A’s  ionosphere  sounder  (instantaneous 
measurement  of  optimum  working  frequency).  May  we  send  you  copies  of  both? 

I 

I  Granger  Associates  /  974  Commercial  Street  /  Palo  Alto,  California  / DAven port  1-4175 
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□  □  MARCH  20-23  □  □ 

Visitors  from  all  over  the 
world  will  converge  on  the  Coliseum, 

March  20-23,  for  IRE’s  big  Show  and  Inter¬ 
national  Convention.  Join  the  more  than  65,000 
radio-electronics  engineers  who  will  attend! 
n  On  the  Coliseum’s  gigantic  floors 

you’ll  see  the  latest  "W"  production  items, 
systems,  instruments  and  components  in  radio¬ 
electronics;  in  radar;  in  complex  air  . 
traffic  control;  in  space  communica-^^|^3|^ 

Jtions  —  in  any  and  every 

y  field  of  radio-engineering  you  care 
i  to  name.  □  At  the  convention, 

9  you’ll  trade  ideas  with  brilliant  dele¬ 
gates  from  the  world  of  radio-electronics, 
and  choose  from  amongst  scores  of  papers  to  be 
read  by  experts  in  their  field.  Like  the  CT 
IRE  show,  the  convention  is  both  a 
summing-up  and  a  look  into  the  future! 

Registration:  IRE  members  $1.00 — non-members  $3.00 
No  one  under  18  years  of  age  will  be  admitted. 

Remember  the  occasion,  the  time,  the  place: 

INTERNATIONAL  CONVENTION  and  IRE  SHOW  •  WALDORF-ASTORIA  HOTEL  •  COLISEUM  •NEW  YORK  CITY 

SO-S3  IQQl 
The  Institute  of  Radio  Engineers 

1  East  79th  St.,  New  York  21,  N.  Y. 
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HOFFMAN'S  NEW  TACAN 
FIRSflO  MEET  ‘  AGNEF’ 


GREATER 


Reliability  increased  700%.  MTBF  raised 
from  17  Vz  to  over  150  hours  with  a  service 
life  in  excess  of  2000  hours. 


■■■  ^^k  Hoffman,  first  to  be  selected  by  the  Air  ^^k  BB  JB  IBB  I 

^L^B^fB^  B  B  Force  to  produce  major  equipment  B  BB^hB^  BB  B  I 

B^^^B  B  under  Defense  Department’s  new  fl  B^P  BB  BB  B  I 

B^  B  ■  ^^AGREE”  specifications  (Advisory  B  B  BB  B  B|||B  B  I 

^^oup  on  Reliability  of  Electronic  ^^^JBBbB  BB  I 
Equipment). 

I  f^lll  I  Reliability  increased  700%.  MTB] 

I  I  I  B  from  17^/^  to  over  150  hours  with  £ 

I  «!■  Mil  I  I  life  in  excess  of  2000  hours. 

MORE  PERFORMANCE 

Operating  altitude  raised  from  B  B  M  I  BB  I  I  I  48  5 

50,000  feet  at  half  power  to  B  Mf  M  I  B"  ■  B  B  B  BT  BT 

70,000  feet  full  power— with-  ^B  I  B  h  B^I  B  ll  parec 

out  pressurization.  Number  of  B^  B  B^H  B  B  B^ of  pr( 

equipment  missions  increased !  B  B  BB  B  BB  B  B  Bb  IBB  BB  Bb  Bb  mode 

n  A  I  BTT'B  I  F  Government 

■B  B  B  B  *B  B^^  B  B  savings  on  mamtena: 

■  ■  IbI  B  H  B  II  I  I  1^  ^lone  of  the  Hoffman 

HI  11/  vUOlO  LL OO  tiK:"  ° 


Operating  altitude  raised  from 
50,000  feet  at  half  power  to 
70,000  feet  at  full  power— with¬ 
out  pressurization.  Number  of 
equipment  missions  increased! 


48.5  lbs.  com¬ 
pared  to  61  lbs. 
of  predecessor 
models. 


Government  officials  estimate 
savings  on  maintenance  costs 
alone  of  the  Hoffman-designed 
AN/ARN-21C  will  amount  to 
over  $125  million. 


Hoffman  is  the  only  manufacturer  now  delivering  airborne  TACAN  equipment  in  quantity  to  the  Air  Force, 


Experience  gained  in  pioneering  agree 
Reliability  for  the  Air  Force  ideally 
qualifies  Hof&nan  and  its  proven  team 
of  designers  and  suppliers  to  solve  your 
electronic  equipment  reliability  prob¬ 
lems. 

For  TRUE  RELIABILITY— Turn  to  Hoffman 


Hcrffman 


NOTE:— This  same 
system  is  custom- 
packaged  with  in¬ 
terchangeable 
modules  for  F-104, 
T-38,  B-58  and 
XB-70  airplanes. 


llOlllllall  /  ELECTRONICS  CORPORATION 

'  Military  Products  Division 

3740  S,  Grand  Ave.,  Los  Angeles  7,  Calif. 

COMMUNICATIONS  •  ELECTROMECHANICAL  •  RADAR  •  ASW  •  SOLAR  POWER  •  NAVIGATION  •  FIELD  SERVICES  •  COUNTERMEASURES  •  SYSTEMS  MANAGEMENT 

SIGNinCANT  DCVCLOPHENTS  AT  HOfFMAN  HAVE  CREATED  POSITIONS  FOR  SCIENTISTS  AND  ENGINEERS  OF  HIGH  CALIBER,  PLEASE  ADDRESS  INQUIRES  TO  VICE  PRESIDENT^  INDUSTRIAL  RELATIONS 
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WHO  is  at  work  on  a  satellite  system  for  global  telephone  and  TV  transmission? 


WHO  provides  the  communications  channels  for  America's  missile  defenses? 


WHO  is  girdling  the  globe  with  communications  for  America’s  first  man  into  space 


WHO  tapped  the  sun  for  electric  power  by  inventing  the  Solar  Battery? 


WHO  used  the  moon  for  two-way  conversations  across  the  country? 


WHO  guided  Tiros  and  Echo  into  accurate  orbit? 


WHO  made  your  pocket  radio  possible  by  inventing  the  Transistor? 


WHO  maintains  the  world’s  largest,  finest  industrial  research  facilities? 


WHO  supplies  the  most  and  the  best  telephone  service  in  the  world? 


WHO  has  the  UNIVERSAL  communications  organization? 


THERE’S  ONLY  ONE  ANSWER  TO  ALL  TEN  QUESTIONS 

BELL  TELERHONE  SYSTEM 

Pioneering  in  outer  space  to  improve  communications  on  earth 


The  best  way  yet  to  measure  complex  impedances 


scale  chart  or  one  expanded  to  1.5:1  VSWR.  As 
adjustments  are  made,  impedances  change  as  does 
the  corresponding  trace.  Since  the  Plotter  is  direct 
viewing,  load  changes  can  be  observed  immedi¬ 
ately.  When  a  permanent  record  is  required,  the 
oscilloscope  trace  may  be  directly  photographed. 
Or,  if  preferred,  an  X-Y  chart  recorder  may  be 
used. 

If  you’re  a  designer  looking  for  a  faster,  easier  way 
to  obtain  more  accurate  impedance  and  admit¬ 
tance  measurements  of  diverse  components  such 
as  antennas,  filters,  load  resistors,  transformers 
and  other  r-f  networks,  you’ll  find  the  Smith 
Chart  Plotter  one  of  your  most  essential  tools. 


Here  —  for  the  first  time  —  is  an  approach  to  the 
measurement  of  complex  impedance  over  a  band 
of  frequencies  that,  for  speed,  simplicity  and  relia¬ 
bility,  surpasses  anything  yet  used. 

It’s  the  Smith  Chart  Plotter,  specially  developed 
by  Dielectric  Products  Engineering  Company  to 
obtain  instantaneous  display  of  impedance  as  a 
continuous  function  of  frequency.  There  are  five 
coupler  models  spanning  10  to  3000  mc/s. 


This  unique  coupler  —  along  with  appropriate 
auxiliary  equipment  to  form  the  complete  plotter 
—  eliminates  the  need  to  tie  up  highly  skilled 
technical  personnel  during  prolonged  test  rou¬ 
tines  that  characterize  slotted  line  measurements. 
As  precise  as  it  is  versatile  and  easy  to  operate, 
the  Plotter  functions  simply  and  quickly  to  deliver 
peak  accuracies. 

HOW  IT  WORKS 

With  Dielectric’s  Smith  Chart  Coupler,  a  sweep 
generator  sweeps  over  the  frequency  band  of  the 
unknown  load.  A  continuous  trace  of  impedance 
versus  frequency  is  displayed  directly  on  the 
Smith  Chart  faceplate.  This  can  be  either  a  full 


SPECIFICATIONS  (ALL  MODELS) 

Nominal  impedance . 50  ohms 

RF  input  voltage . 0.2  volts,  rms 

Oscillograph  signal  voltage 

(0.1  volt  input  to  plotter) . 40  millivolts  x  reflection  coefficient 

Accuracy  of  reflection  coefficient  measurement 

a.  Amplitude . 5%  of  reflection  coefficient  ^  0.01 

b.  Phase . ^  3  degrees  ^  arc  tan  /  _■  -  - s-) 

\  reflection  coeff.  / 

Sweep  rate  (maximum) . 60  sps 

Spot  rotation  rate  (maximum  for  full  accuracy) . 1000  rev/sec 

RF  input  and  output  terminals . Type  N  female 

Oscilloscope  signal  terminals  (balanced) . Type  BNC  female 

Automatic  level  control  terminals . Amphenol  Series  27  female 


For  complete  description  and  for  details  of  operation  of 
the  Smith  Chart  Plotter,  write  for  Bulletin  60-3. 


dial  DIELECTRIC 
for  solutions  to 
com  mun  ications 
problems. 


A 


Other  areas  of  DIELECTRIC  capability  in  coaxial,  waveguide 
and  open  wire  techniques  . . . 

TRANSMISSION  LINE  &  COMPONENTS  •  NETWORKS 
SWITCHES  •  TEST  EQUIPMENT  •  RAD  ENGINEERING 


dielectric  products  ENGINEERmC  CO.,  INC. 

RAYMOND,  MAINE 

See  the  Smith  Chart  Plotter  in  operation  during  the  IRE  Show,  Booth  2004. 
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AIRCRAFT  ALREADY  USING 
RYAN  APN122(V)  NAVIGATOR 


il 


WHY  THE  RYAN  APN-122(V)  GROUND  VELOCITY 
INDICATOR  IS  THE  FINEST,  MOST  WIDELY  USED 
DOPPLER  NAVIGATOR  IN  THE  WORLD 

Adaptable  for  nearly  every  type  of  aircraft,  the  Ryan  APN-122(V)  continuous 
wave  Doppler  system  provides  instantaneous  and  continuous  display  of  ground 
speed  and  drift  angle  in  all  weather  without  reliance  on  ground  or  celestial  aids. 
Here  are  some  of  the  advantages  that  make  this  Ryan  radar  system  the  most 
advanced,  proven  means  of  aerial  navigation. 


Ryan  APN-122(V)  is  qualified,  thoroughly  proven  in 
flight  and  in  full  production. 

Meets  MIL-T-5422D  and  MIL-E-5400C  specifications. 
Has  no  altitude  or  attitude  holes. 

High  accuracy  (within  V!2%)  at  all  altitudes  from  0 
to  70,000  feet,  and  over  seas  even  smoother  than 
Beaufort  1. 


•  No  minimum  altitude.  Operates  during  take-offs, 
landings  and  turns. 

•  Operates  in  the  approved  frequency  range  (13.25- 
13.40  kmc/s). 

•  Speed  ranges:  80-1000  knots;  and  120-1600  knots. 

•  Fixed  (non-gimballing)  antenna. 

•  Outputs  suitable  for  damping  inertial  sets. 
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APPLICATIONS  OF  RYAN  APN122(V)  NAVIGATOR 

ANTI  SUBMARINE  WARFARE  •  PRECISION  BOMBING  •  GENERAL  NAVIGATION 
RECONNAISSANCE  •  AERIAL  PHOTOGRAPHY  ♦  AERIAL  SURVEYS  •  AEROLOGY 
AIRBORNE  EARLY  WARNING  •  RADAR  STABILIZATION  •  INERTIAL  DAMPING 


RYAN  OFFERS  CHALLENGING  OPPORTUNITIES  TO  ENGINEERS 


WV-2E 


RYAN  ELECTRONICS 


DIVISION  OF  RYAN  AERONAUTICAL  COMPANY  •  SAN  DIEGO.  CALIFORNIA 
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FOR  MIIITARY  APPIICATIONS 


In  cooperation  with  research  and  engineering  com¬ 
mands  of  the  U.S.  Armed  Forces,  Hunter  Manufactur¬ 
ing  Co.  for  more  than  twenty  years  has  specialized  in 
the  design,  development  and  manufacture  of  multi¬ 
fuel-burning  heating  systems. 

Hunter  heating  systems  with  sealed-in-steel  combus¬ 
tion  are  employed  for  a  wide  variety  of  military  uses — 
for  space  and  personnel  heating  in  mobile  shelters, 
in  portable  or  fixed  structures  of  many  different  types, 
in  self-propelled  vehicles,  in  ground  support  systems 
for  missiles,  in  radar  and  microwave  systems,  etc. 


Complete  research  and  development 
facilities  available.  Contact: 


Other  types  of  Hunter  systems  are  widely  used  in  win¬ 
terization  operations,  for  engine  pre-heating,  for 
emergency  heating  requirements  and  for  many  other 
using  arm  operations.  Hunter  heating  systems  are 
designed  for  cold  starts  down  to  65°  below  zero  and 
are  air-circulating  in  type  with  thermostatic  controls. 
Uncontaminated  heat  capacities  range  from  15,000  to 
300,000  BTU/hour. 


If  you  have  a  problem  involving  the  application  of 
heat,  Hunter  can  help  you  solve  it. 
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As  YOU  READ  THIS  MAGAZINE,  military  men  are  on  combat  alert  at  many  points  here  at  home  and  elsewhere 
throughout  the  world.  Air  Force  Defense  Command  personnel  are  scanning  radar  screens,  and  interceptor  pilots  and 
missile  crews  are  standing  by  in  ready  rooms.  The  Tactical  Air  Command’s  Composite  Air  Strike  Force  maintains 
a  constant  readiness  to  quickly  deploy  combat  units  anywhere  they  might  be  needed.  Combat  crews  and  missileers 
of  the  Strategic  Air  Command  and  our  overseas  tactical  air  forces  are  poised  by  their  aircraft  and  missiles — also 
ready  to  respond  to  attack  with  speed  and  power.  Similarly,  Army  men  are  standing  watch  at  air  defense  installations 
and  forward  overseas  observation  posts  while  Navy  crews  are  at  battle  stations  on  and  under  the  seas.  The  trigger 
which  will  energize  the  timely  and  effective  response  of  these  forces  to  national  policy  is  communications. 

Advanced  communications  capable  of  meeting  the  extreme  demands  in  speed  and  volume  posed  by  modern  mili¬ 
tary  operations  are  mandatory  if  our  military  organizations  with  their  fantastic  new  weapons,  our  instantaneous  alert 
posture  and  the  continuous  combat  readiness  being  maintained  day  in  and  day  out,  are  to  be  truly  effective — if  ever 
called  upon.  And  in  the  Air  Force,  our  vast  and  modern  communications  network  acts  as  the  nerve  system  which 
binds  our  far-flung  combat  units  into  a  single  powerful  integrated  global  fighting  force. 

Time — once  our  natural  ally — is  now  working  against  us  in  some  very  vital  areas — foremost  among  these  are 
warning  and  control.  Communist  possession  of  jet  aircraft  and  intercontinental  ballistic  missiles  has  made  warn¬ 
ing  against  such  attacks  an  urgent  and  vital  requirement  for  the  survival  of  free  world  forces.  In  addition,  we  have 
a  critical  need  for  the  proper  command  and  control  of  our  own  forces  and  weapons.  In  this  respect,  the  time  avail¬ 
able  for  commanders  to  make  decisions  has  been  radically  reduced;  concomitantly,  the  data  to  be  processed  for  these 
decisions  has  increased  in  quantity  and  complexity.  Since  the  competence  of  our  combat  forces  depends  to  a  large  ex¬ 
tent  upon  the  speed  and  precision  with  which  they  can  be  launched  and  controlled,  commanders  must  have  instantan¬ 
eous  access  to  all  essential  information — and  this  information  must  be  presented  in  such  a  manner  that  the  right  de¬ 
cisions  can  be  made  with  a  minimum  of  delay. 

The  successful  implementation  of  proper  warning  and  control  depends  primarily  upon  high  speed,  reliable,  and 
secure  global  communication  nets  and  data  processing  centers  which  can  transmit,  collect,  collate,  store,  filter,  and 
present  in  useable  form  the  tremendous  quantities  of  vital  intelligence  of  all  types.  The  Air  Force  has  been  constant¬ 
ly  striving  to  improve  communications  for  its  far-flung  forces,  and  today  we  are  operating  facilities  whose  extent  and 
responsiveness  is  unparalleled  in  history.  Nevertheless,  in  this  era  of  dynamic  technology  we  can  never  stand  still — or 
rest  satisfied  upon  past  accomplishments.  New  media  and  new  techniques  for  improved  communications  are  rapidly 
appearing  on  the  development  horizon.  These  must  be  exploited  with  imagination  and  urgency  by  the  scientific-indus¬ 
trial-military  team.  In  this  way,  we  can  provide  communications  which  will  match  the  pace  of  the  astounding  new  wea¬ 
pons  now  being — or  soon  to  be — developed. 

The  security  of  our  nation — and  perhaps  the  entire  free  world — could  well  depend  upon  the  reliability  and  respon¬ 
siveness  of  our  present  and  future  communications  systems. 


GENERAL  THOMAS  D.  WHITE 

'A'  At  "A  A  Chief  of  Staff,  United  States  Air  Force 
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Air  Force  Communications  Service 

New  Major  Command  of  the  USAF 


MAJOR  GENERAL  HAROLD  W.  GRANT 
Director  of  Telecommunications 
United  States  Air  Force 


★  ★ 

As  we  to  press.  National  Headquarters  of  AFCEA  received  word  of  the  selection 
of  Major  General  Harold  W.  Grant  to  head  the  new  Air  Force  Communications  Service 
Command. 

General  Grant  has  contributed  so  outstandingly  to  communications  and  electronics 
in  the  Air  Force  that  his  promotion  is  in  keeping  with  the  best  traditions  of  the  ^service 
and  is  highly  regarded  by  the  entire  membership  of  the  Armed  Forces  Communications 
and  Electronics  Association.  Our  Association  has  come  to  respect  General  Grant  for 
his  sound  leadership,  his  administrative  excellence  and  his  marked  professional  confi¬ 
dence.  In  recognition  of  this  well  earned  honor,  the  Association  joins  in  extending  Gen¬ 
eral  Grant  its  profound  congratulations. 

It  is  our  conviction  that  the  following  article  by  General  Grant  will  provide  a  timely 
insight  and  understanding  of  the  new  Air  Force  Communications  Service  Command. 

W.  J.  Baird.  Editor 


On  1  July  1961  the  letters  “AF 
CS”  will  take  their  place  along  with 
SAC,  TAG,  ADC,  ARDC,  AMC, 
MATS  and  the  twelve  other  readily 
recognized  abbreviations  of  Air 
Force  major  commands.  For  on  that 
date  AFCS — the  Air  Force  Commu- 
niccUions  Service — with  Headquar¬ 
ters  at  Scott  Air  Force  Base,  Illinois 
— will  become  the  nineteenth  major 
command  of  the  United  States  Air 
Force. 

To  me  the  most  exciting  single  ele¬ 
ment  of  AFCS  is  its  newness;  its  new 
concept,  and  of  particular  impor¬ 
tance,  its  new  capability  to  meet  the 
communications  needs  of  an  aero¬ 
space  Air  Force,  now  and  in  the 
future. 

For  this  reason,  in  describing  this 
new  “product,”  my  first  impulse  is 
to  stamp  the  word  “NEW”  all  over 
the  “package”  in  large  letters.  But 
on  second  thought  I  must  be  cau¬ 
tious  not  to  give  the  wrong  impres¬ 
sion,  because  it  seems  to  me  that 
there  is  scarcely  a  product  on  the 
market  today  which  has  not  come 
out  with  a  new  model  or  version. 
And  just  “being  new”  can  sound 
like  the  same  old  story. 

At  times,  however,  I  read  of  a 
really  new  product  coming  on  the 
market;  a  product  which  admittedly 


combines  many  of  the  familiar 
proved  ingredients,  plus  many  new 
elements,  but  “according  to  an  en¬ 
tirely  new  formula.” 

Such  a  product  is  a  new  entity 
with  its  own  distinctive  identity. 
And  the  strength  and  power  of  this 
type  of  new  combination  is  greater 
than  that  of  any  of  its  original  indi¬ 
vidual  elements. 

As  a  new  entity,  AFCS  will  amal¬ 
gamate  the  dynamic  forces  of  com¬ 
munications  experience,  background 
and  competence  of  today’s  AACS 
with  these  same  dynamic  forces  of 
the  separate  commands,  and  will, 
thereby,  be  able  to  bring  a  new  uni¬ 
fied  approach  to  the  total  Air  Force 
communications  requirement.  Re¬ 
porting  directly  to  the  Chief  of  Staff, 
USAF,  AFCS  will  assume  responsi¬ 
bility  for  operating  the  Aerospace 
Communications  Complex — the  Air 
Force’s  global  system  of  communica¬ 
tions.  It  will  manage  all  major  long 
haul  circuits  of  the  Air  Force:  point- 
to-point  and  air/ground  telecommu¬ 
nications,  plus  the  terminal  and  on- 
route  navigational  aids. 

One  of  the  key  management  ad¬ 
vantages  of  this  “single  manager” 
concept  is  that  AFCS  will  provide  a 
single  point  of  contact  for  the  newly 
created  Defense  Communications 


Agency.  There  is  no  question  in 
my  mind  but  that  this  will  insure  the 
most  efficient  management  of  Air 
Force  communications  resources,  in 
keeping  with  the  spirit  and  philoso¬ 
phy  of  the  Defense  Communications 
Agency  itself. 

The  need  for  an  AFCS  has  been 
recognized  for  many  years.  It  was 
studied  at  the  Air  University  as  early 
as  ten  years  ago.  As  the  technology 
of  modern  day  communications  de¬ 
veloped  there  was  an  evident  need 
for  integration  to  insure  technical 
compatability  of  hundreds  of  differ¬ 
ent  types  of  equipment  and  systems 
— and  to  insure  efficient,  economical 
use  of  resources  available.  It  was 
recognized  early  that  as  technical  in¬ 
tegration  took  place,  integration  of 
management  could  not  be  too  far  be¬ 
hind,  and  for  the  same  reasons  of 
economy  and  efficient  management. 

The  Air  Force  Communications 
Service,  as  I  have  said,  will  provide 
that  “management  integration.” 

I  hasten  to  point  out,  however,  that 
in  concentrating  Air  Force  communi¬ 
cations  management  in  a  single  or¬ 
ganization,  the  planners  have  not  for 
an  instant  overlooked  the  necessity 
of  AFCS  to  be  immediately  respon¬ 
sive  to  the  separate  needs  of  each  of 
the  separate  commanders.  Although 
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the  details  of  organization  are  not 
yet  final,  I  can  assure  the  reader  that 
the  final  AFCS  will  be  responsive  to 
individual  commanders,  while  at  the 
same  time  guaranteeing  the  integrity 
of  a  global  communications  system. 

I  mentioned  that  the  need  for  an 
Air  Force  Communications  Service 
has  been  recognized  for  many  years. 
It  is  worth  emphasizing  that  the 
establishment  of  AFCS  on  1  July  will 
not  be  a  precipitous  solution  to  this 
long-standing  need.  Actually,  only 
now,  after  two  years  of  testing  in  the 
Pacific  and  Alaska,  and  after  the 
continuous  development  of  the  com¬ 
munications  posture  in  response  to 
changing  Air  Force  needs,  has  the 
time  been  so  right  for  AFCS  to  be 
established.  As  a  matter  of  fact,  the 
activation  of  AFCS  really  will  be  the 
third  in  a  series  of  organizational 
steps  taken  by  the  Air  Force  to  im¬ 
prove  our  communications  system 
and  its  management. 

The  initial  step  was  the  establish¬ 
ment  of  a  central  communications 


and  electronics  procurement  and 
logistics  agency  in  the  Rome  Air  Ma¬ 
teriel  Area,  and  the  creation  of  the 
Ground  Electronics  Engineering  In¬ 
stallation  Agency  (GEEIA)  to  ac¬ 
complish  all  Air  Force  engineering 
and  installation  in  connection  with 
ground  C&E  equipment. 

The  second  step  was  establishment 
of  the  Command  and  Control  De¬ 
velopment  Division  within  the  Air 
Research  and  Development  Com¬ 
mand,  and  the  Electronics  Svstems 
Center  within  the  Air  Materiel  Com- 
mand,  to  permit  development,  in¬ 
tegration  and  procurement  of  com¬ 
mand  and  control  systems  under  the 
management  of  single  Air  Force 
agencies. 

AFCS,  as  indicated,  will  be  the 
third  step,  when  it  comes  into  being 
on  1  July.' 

The  development  of  AFCS  will  not 
be  completed  overnight.  Purposely, 
the  transfer  of  communications  op¬ 
erating  responsibilities  from  major 


commands  and  AACS  will  be  time- 
phased.  The  completion  date  of  the 
transfer  is  estimated  to  be  1  July 
1963,  thus  allowing  a  full  two-year 
period  for  orderly  transition  with 
minimum  dislocation  of  personnel 
and  units. 

But  the  concept  of  the  new  AFCS 
will  begin  to  take  hold  one  minute 
after  AFCS  is  established.  It  is  a 
bold,  challenging  management  con¬ 
cept  which  will  pay  big  dividends — 
in  operating  efficiency  for  the  aero¬ 
space  Air  Force,  in  savings,  and  in 
providing  even  greater  opportunity 
for  a  growing  professionalism  in  the 
communications-electronics  career 
within  the  Air  Force. 

General  Thomas  D.  White,  Air 
Force  Chief  of  Staff,  listed  “an  im¬ 
proved  system  of  communications” 
as  one  of  his  ten  most  important 
developments  required  by  the  Air 
Force  today.  The  Air  Force  Com¬ 
munications  Service  —  AFCS  —  will 
play  a  major  role  in  providing  that 
improvement. 


LETTER  OF  APPRECIATION 


This  special  Air  Force  issue  of  Signal  Magazine  not  only  captures  the  imagination  but  also  indi¬ 
cates  clearly  the  prodigious  effort  which  has  gone  into  its  composition  and  production.  While  it  repre¬ 
sents  another  hallmark  in  Signal’s  accomplishments,  it  indicates,  more  precisely,  our  Association’s 
endeavor  to  develop  a  reservoir  of  knowledge  in  those  areas  of  military  communications  and  electron¬ 
ics  essential  to  a  broader  understanding  of  our  civilian-military  team  concept. 

In  March  1959,  Signal  Magazine  featured  the  U.  S.  Army  Signal  Corps’  Component  issue  and  in 
April  1960,  the  special  Navy  Communications  issue.  Now,  the  Association  is  privileged  to  introduce 
its  special  Air  Force  issue  on  the  importance  of  communications  and  electronics  in  the  Aerospace  Age. 
These  special  issues  have  provided  a  healthy  climate  for  an  insight  into  the  Armed  Services’  contribu¬ 
tions  to  our  national  welfare. 


As  the  National  President  of  AFCEA,  I  commend  most  highly  the  United  States  Air  Force  and 
all  those  who  have  contributed  so  much  toward  this  accomplishment.  The  entire  membership  of  the 
Armed  Forces  Communications  and  Electronics  Association  joins  with  me  in  extending  this  tribute  of 
appreciation. 


B.  H.  Oliver,  Jr. 

National  President,  AFCEA 
Vice  President  Upstate 
New  York  Telephone  Company 
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al,  or  scheduled  to  be  operational,  by  1962,  all  across 
the  country;  plus  a  nationwide  force  of  Minuteman 
missiles  on  roving  railroad  cars  by  1963  .  .  .  Mace, 
Matador,  Sidewinder,  Bomarc,  Hound  Dog  and  more. 
To  satisfy  these  operational  demands,  AF  military 
communications-electronics  today  has  grown  to  be  more 
extensive  than  any  other  single  military  or  commercial 
communications  system  known  to  the  Free  World! 

Here  then  is  a  micro-miniature  montage  of  Air  Force 
Aerospace  Communications-Electronics,  1961: 

Forty  million  printed  messages  yearly — 500,000 
miles  of  wideband  channels — five  million  miles  of 
leased  lines — 90  million  punch  cards  transmitted  an¬ 
nually  for  logistic  support  of  dynamic  aerospace  readi¬ 
ness — Midas,  BMEWS,  DEWLINE,  Texas  Towers,  Air¬ 
borne  Early  Warning — sixteen  per  cent  of  all  Air 
Force  personnel,  or  125,000  people — practically  every 
type  of  ground  and  airborne  communications-electron¬ 
ics  equipment  available  today,  employing  every  mode 
of  transmission  and  reception,  in  frequencies  across 
the  entire  radio  spectrum  and  beyond — all  of  which 
take  one-sixth  of  the  Air  Force  budget,  a  dollar  figure 
today  which  represents  a  1000%  increase  since  1950. 

And  as  the  responsibilities  of  the  Aerospace  Age  con¬ 
tinue  to  expand,  so  will  the  requirements  of  aerospace 
communications-electronics  ...  for  Skybolt,  B-70,  Dyna- 
soar,  Samos  .  .  .  and  on  into  space. 

Today,  almost  every  U.  S.  space  activity  necessarily 
involves  the  Air  Force,  or  is  based  largely  on  develop¬ 
ments  arising  from  Air  Force  requirements.  The  reason 
for  this  is  two-fold:  (1)  What  is  known  as  “space”  is 
only  a  continuation,  without  any  dividing  line,  of  the 
operational  medium  in  which  the  Air  Force  has  special¬ 
ized  from  its  beginning.  (2)  The  Air  Force  has  been 
charged  with  the  responsibility  of  conducting  the  pri¬ 
mary  “offensive  and  defensive  air  operations”  for  our 
Nation  since  1947  and  has  been  assigned  the  primary 
function  of  providing  forces  “to  gain  and  maintain  gen¬ 
eral  air  supremacy.” 

In  fulfilling  these  responsibilities  the  Air  Force  must 
operate  at  any  distance  from  Earth  permitted  by  state-of- 
the-art  in  aeronautics  and  astronautics  and  made  nec¬ 
essary  by  the  performance  capabilities  of  arvy  potential 
enemy.  The  Air  Force,  therefore,  considers  gaining  and 
maintaining  general  aerospace  supremacy  its  primary 
function. 

Aerospace  communications-electronics,  therefore,  must 
keep  up,  expand  and  diversify  to  provide  speed,  capacity, 
reliability  and  survivability  wherever  and  whenever  aero¬ 
space  operations  take  place. 
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OUR  AEROSPACE  FORCES  have  fifteen  minutes  to  be  on 
their  way.  Communications  has  ninety  seconds  to 
tell  them  to  go  .  .  .  this  is  USAF  Aerospace  Communica- 
tions-Electronics  today  1 

In  two  decades,  communications,  long  a  key  to  com¬ 
mand,  has  become  a  vital  key  to  our  national  survival. 

There  were  hours  of  confusing  reports  immediately 
after  Pearl  Harbor,  and  more  than  a  full  day  passed  be¬ 
fore  Congress  declared  war.  Months  went  by  before  we 
could  effectively  meet  and  counter  the  threat  to  this 
nation. 

Now  we  must  be  prepared  to  launch  our  alert  forces  in 
a  matter  of  minutes.  To  delay  for  months,  days,  hours, 
or  even  minutes,  might  mean  destruction  of  the  Free 
World. 

1961  seems  more  than  just  twenty  years  from  1941, 
when  we  look  at  the  aerospace  task  of  today.  With  the 
jet  bomber  and  intercontinental  ballistic  missile,  we  are 
now  in  an  era  when  an  enemy  can  attack  us  suddenly  and 
directly,  with  little  or  no  warning.  And  we  must  be  able 
to  weather  the  attack,  if  necessary,  in  sufficient  strength 
to  strike  back  selectively  and  decisively  against  the  enemy 
military  forces  that  could  otherwise  destroy  us. 

Here,  in  short,  is  what  1961  and  the  ICBM  require  of 
communications:  Reports  of  enemy  actions  must  be  made 
in  seconds.  Our  offensive  and  defensive  forces  must  be 
alerted  and  on  their  way  in  minutes.  Buildup  time? 
None!  Our  forces  must  be  immediately  responsive  to 
command  and  control  at  every  instant  in  time  and  at  any 
point  in  the  world. 

To  provide  Aerospace  Communications  in  1961,  then, 
is  big  business.  It  is  “big”  because  the  Air  Force — 
which  communications  must  link  for  command  and  con¬ 
trol — is  really  big.  Capsulized,  the  Air  Force  looks  like 
this  to  a  communications-electronics  planner: 

More  than  800,000  officers  and  men,  in  eighteen  ma¬ 
jor  commands,  dealing  in  offensive  and  defensive  op¬ 
erations,  air  traffic  control,  weather,  procurement  and 
supply,  research  and  development,  training,  transpor¬ 
tation,  administration,  missile  and  aerospace  craft 
launching,  testing  and  tracking — scattered  at  more 
than  3800  installations  throughout  the  world. 

104  types  of  aircraft  in  the  current  inventory  per¬ 
forming  multifarious  operational  and  experimental 
types  of  missions — from  routine  training  to  cargo  car¬ 
rying,  to  long  range  bombing,  reconnaissance,  elec¬ 
tronic  countermeasures,  intercept,  refueling  and  cap¬ 
sule  recovery,  and  experimental  flights  at  unprece¬ 
dented  speeds  and  altitudes. 

Missiles — Atlas,  Titan,  and  Minuteman — operation- 
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result  the  flight  was  never  out  of  contact  with  communi¬ 
cations  stations  on  the  ground.  Information  on  weather 
and  local  conditions  was  continuously  available,  and  ac¬ 
curate  orientation  virtually  eliminated  the  margin  for 
error  in  navigating  across  the  wilderness  of  the  north¬ 
west. 

A  short  time  later,  General  Arnold  led  another  (light 
of  Martin  bombers,  this  time  on  a  routine  training  mis¬ 
sion.  Because  of  bad  weather  and  uncertain  communica¬ 
tions,  the  flight  encountered  a  series  of  misadventures, 
inconveniences,  and  annoyances.  Immediately  General 
Arnold  began  the  campaign  for  the  development  of  an 
integrated  communications  system  suitable  to  the  needs 
of  military  aviation.  As  a  result,  the  Army  Airways 
Communications  System,  the  forerunner  of  the  present 
Airways  and  Air  Communications  Service  (AACS)  was 
established  in  November,  1938.  (AACS  will  be  incorpo¬ 
rated  into  the  new  Air  Force  Communications  Service  on 
1  July  1961.  See  article,  page  20.) 

World  War  II  brought  new  advances  in  Air  Force 
communications-electronics.  The  war  encouraged  the  de¬ 
velopment  of  radar,  which  had  been  the  subject  of  Brit¬ 
ish  experiments  in  the  1930’s,  and  it  stimulated  the  full 
development  of  the  guided  missile,  a  weapon  foreseen  as 
early  as  1914,  when  John  Hays  Hammond,  Jr.,  filed  a 
patent  application  for  a  “system  of  controlling  an  air¬ 
plane  or  aircraft  at  a  distance  by  radiant  energy.” 

Until  about  ten  years  ago,  these  and  other  techno¬ 
logical  developments  merely  added  to  Air  Force  commu¬ 
nications-electronics  capability,  but  by  1950  the  charac¬ 
ter  of  weapon  systems  began  to  change  radically  and 
rapidly.  Prior  to  this  time  the  relationship  of  communi¬ 
cations-electronics  to  the  weapons  of  war  was  primarily 
of  a  supporting  nature.  Now,  however,  communications- 
electronics  has  reached  the  point  where  it  is  an  integral 
part  of  the  weapon  system  and  is  indispensable  to  the 
now  routine  Air  Force  operations  such  as  I  CBM  launch 
control,  air  weapons  control,  flight  control,  navigation, 
weather  forecasting,  maintenance  and  supply.  But  its 
primary  importance  is  to  enable  the  Air  Force  to  go  to 
war  on  a  few  minute’s  notice,  and  to  provide  the  means 
for  directing  the  offense  and  defense  until  the  war  is  won. 
The  far-flung  radar  networks  that  provide  early  warning 
of  aircraft  or  missile  attack,  the  computer  systems  that 
are  needed  for  control  of  the  aerospace  battle,  the  wide¬ 
spread  communications  networks  that  carry  the  neces¬ 
sary  word  of  command — all  these  have  grown  to  be  an 
integral  part  of  today’s  aerospace  strength. 


Communications-electronics  systems  of  the  future 
will  evolve  from  the  developments  of  the  present, 
just  as  today’s  systems  evolved  from  the  past. 

Until  well  into  the  nineteenth  century,  no  significant 
advance  in  the  speed  or  range  of  communications  had 
been  made.  Messages  were  either  sent  by  visual  means — 
smoke  signals,  heliograph,  semaphores,  signal  lanterns — 
or  carried  by  men.  Control  of  military  operations,  par¬ 
ticularly  over  any  distance,  was  difficult;  frequently  co¬ 
ordination  was  poor. 

Even  the  invention  of  the  telegraph  and  telephone  did 
not  greatly  speed  up  battlefield  communications,  and  dur¬ 
ing  World  War  I  military  commanders  continued  to  rely 
heavily  on  visual  signals  and  on  dispatches  that  could  be 
carried  by  men  or  sent  by  homing  pigeons. 

World  War  I  also  saw  the  use  of  two  inventions  that 
had  appeared  about  the  turn  of  the  century,  the  airplane 
and  the  radio.  The  first  made  possible  a  whole  new  di¬ 
mension  of  mobility,  and  the  second  complemented  this 
mobility  to  provide  a  degree  of  coordination  and  control 
never  before  possible.  The  marriage  of  the  airplane  and 
the  radio  foreshadowed  the  development  of  the  aerospace 
forces  of  today. 

The  airplane  and  the  radio  grew  up  together.  In  1909 
the  military  acquired  its  first  airplane;  a  year  later  the 
first  message  was  sent  by  radio-telegraph  from  a  plane  to 
a  receiver  on  the  ground.  In  1911  a  group  of  planes  was 
directed  in  formation  by  radio-telegraph.  The  next  few 
years  saw  the  development  of  two-way  ground-to-air  com¬ 
munication  and  air-to-air  communication.  By  1917  radio¬ 
telephones  for  aircraft  were  in  production,  and  shortly 
before  the  end  of  the  war  they  were  beginning  to  arrive 
overseas  in  quantity. 

At  first,  airborne  radio  was  regarded  as  an  exciting 
invention  that  could  very  likely  be  useful  to  the  new  and 
growing  Air  Service;  now,  global  communications  for 
command  control  of  aerospace  forces  is  essential. 

The  impetus  for  a  special  communications  system  in 
support  of  air  operations  came  in  1934,  when  General 
“Hap”  Arnold,  then  a  lieutenant  colonel,  led  a  flight  of 
ten  Martin  B-10  bombers  from  Washington,  D.  C.,  to 
Alaska  and  back  again.  Communications  officers  along 
the  way  had  made  careful  advance  preparations,  and  as  a 


one 


President  Wilson  talks  to  airplane  pilot  by  wireless  telephone  on 
Nov.  21,  1918.  Colonel  Culver  (see  p.  13)  is  on  President's  right. 


! 


A  Marfm  B-10,  of  the  type  Arnold's  group  flew  to  Alaska  in  1934, 
Even  then,  increasing  speed  of  aircraft  indicated  need  for 
rapid,  efficient  communications.  B-10's  top  speed: 
212  mph.  Today's  B-S8  speed:  1425  mph. 


Lt.  Col.  Henry  H.  Arnold,  commanding  a  flight  to  Alaska,  receives  the  key  to  Fairbanks.  It  was  on  this  flight  that  Col.  Arnold  saw 

the  need  for  a  communications  system  to  serve  the  special  needs  of  the  Air  Corps.  Destined  for  greater 
responsibilities,  General  Arnold  was  the  first  and  only  airman  to  obtain  Five  Star  rank. 
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many  parts  of  the  world,  as  well  as  the  weather  informa¬ 
tion  directly  affecting  their  missions. 

Each  airbase  receives  the  information  on  which  glo¬ 
bal  forecasts  were  made  through  a  world-wide  weather 
service,  tied  together  by  the  USAF  Aerospace  Communi¬ 
cations  Complex  (AIRCOM).  From  large  and  small  ob¬ 
serving  stations  at  some  of  the  most  remote  places  in  the 
world,  weather  observations  are  transmitted  over  teletype 
circuits  to  all  other  stations  and  to  weather  centrals  where 
global  teletype  forecasts  are  made.  From  these  centrals, 
weather  maps  are  sent  to  all  using  agencies  via  facsimile 
circuits.  Weather  maps  from  within  the  continental 
United  States  are  received  every  twenty  minutes,  and 
those  from  Canada,  Alaska,  Japan,  and  other  areas  come 
in  every  hour.  This  weather  traffic — 7.5  million  mes¬ 
sages,  or  1.26  billion  word  groups,  per  year — is  so  con¬ 
stant  and  so  perishable  that  an  entire  network  is  reserved 
for  its  expeditious  handling. 

Still  further  back  in  time  from  the  moment  these  air¬ 
craft  take  off,  the  communications  system  relayed  data 
information  in  support  of  logistics.  These  encoded 
groups  were  transformed  to  punch  cards  (90  million  in 
1960)  by  which  the  supplies  and  parts  necessary  to  keep 
the  aircraft  flying  are  ordered.  If  a  spare  part  is  needed 
for  an  aircraft  (or  a  missile,  or  a  radar,  etc.)  the  request 
goes  from  the  base  to  the  central  depot  where  the  part  is 
stocked.  Sometimes  these  two  points  are  separated  by 
half  the  world,  but  where  supply  lines  stretched  for 
months  during  World  War  II,  the  time  can  now  be  cut  to 
hours  by  a  supply  communications  net  known  as  the 
Combat  Logistics  Network,  or  COMLOGNET. 

Communications-electronics  is  also  necessary  at  the 
other  end  of  the  flight.  Eventually  every  one  of  the 
thousand  aircraft  must  land.  As  each  one  does,  it  brings 
into  play  terminal  facilities  which  are  aids  to  safe  land¬ 
ings.  These  include  various  radio  homing  and  marker 
beacons,  tactical  air  navigation,  ground  control  approach, 
instrument  landing  systems,  radar  approach  control,  and 
radar  beacons,  to  mention  a  few. 


At  any  given  instant  approximately  1,000  USAF  air- 
craft  are  flying  somewhere  in  the  world.  Missiles 
are  at  the  ready  in  silos  or  on  launching  pads,  satellites 
are  being  tracked  in  orbit,  hundreds  of  USAF  bases  are 
throbbing  with  a  thousand  sounds;  a  million  and  a  half 
supply  items — parts  for  missiles  and  aircraft  and  every¬ 
thing  else  the  Air  Force  uses — are  moving,  being  ordered 
and  inventoried;  thousands  of  airmen  are  working  in 
hundreds  of  places,  from  the  frigid  north  to  tropical 
climes,  from  lonely  mountain  tops  to  metropolitan  cen¬ 
ters,  across  the  continents  and  the  oceans  of  the  world 
and  in  air  above;  directives  are  being  issued,  inquiries 
and  answers  going  and  coming,  streams  of  statistical  data 
being  compiled  and  transmitted;  men  peer  into  radar 
scopes,  giant  search  and  warning  antennae  hum  their 
interminable  vigilance,  generals  turn  to  check  global 
maps.  And  permeating  this  dynamic,  vibrant  anatomy  of 
aerospace  forces  are  the  millions  of  spoken,  written,  or 
encoded  “messages”  by  which  these  world-wide  actions 
ar3  controlled. 

Before,  during,  and  after  any  one  of  the  thousand  air¬ 
craft  roars  from  its  runway,  operational  messages  telling 
of  its  departure,  route,  and  destination  must  be  dis¬ 
patched. 

As  the  aircraft  accomplish  their  respective  missions, 
they  bring  into  play  a  wide  range  of  communications 
and  electronics  facilities.  Over  air-to-ground  equipment 
pilots  call  ground  stations  below,  reporting  progress  and 
requesting  information  about  the  weather  and  other  mat¬ 
ters  affecting  their  flights. 

Some  of  these  aircraft  may  be  tactical  fighters,  enroute 
across  an  ocean  on  a  non-stop  flight.  As  they  contact 
check  points — ships  below,  islands  along  the  way — they 
confirm  that  headings  and  positions  are  correct. 

Some  of  the  thousand  aircraft  are  part  of  SAC’s 
forces.  Many  of  them  will  depend  on  the  penetrating 
eyes  of  airborne  radar  to  bring  them  to  rendezvous  with 
refueling  aircraft.  Over  air-to-air  radio  equipment  they 
can  converse  with  the  refueling  crews  if  necessary  dur¬ 
ing  training  missions.  Through  airborne  communica¬ 
tions  equipment  they  have  the  means  to  contact  SAC 
headquarters  directly  or  through  ground  relay  stations. 

Some  of  these  thousand  aircraft  are  interceptors  of  the 
Air  Defense  Command.  They  talk  to  ground  radar  sta¬ 
tions,  operations  rooms,  other  aircraft,  and  are  in  touch 
with  their  combat  control  centers.  These  control  centers 
are  in  contact  with  NORAD  Headquarters  which, 
through  a  vast  communications  network,  is  kept  informed 
of  developments  the  length  and  breadth  of  a  continent 
and  beyond. 

But  this  traffic  is  only  part  of  the  communications  sup¬ 
port  given  to  every  aircraft  in  flight.  When  pilots  pre¬ 
pare  for  their  flights  in  briefing  rooms  around  the  globe, 
they  receive  current  operational  data  transmitted  from 
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Through  air-ground  radio,  the  Mach  2  B-58  Hustler  is  in 
constant  touch  with  command  facilities  of  SAC, 


SIGNAL.  MARCH.  I96D 


Thunderchi 
fighters,  d 


Widely  dispersed  launch  pads  of  fCBM  sites  are  tied  h 
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Missile  crews  of  the  Strategic  Air  Command  constantly  i 
their  proficiency  through  continuing  ICBM  test  la 


This  F~105  facfical  Fghter  contains  a  fully  Inf  eg rated  flight 
and  fire  control  system  which  enables  its  pilot  to  serve  also  as 
bombardier,  navigator,  gunner  and  radar  operator.  By  pre- 
programming  a  flight  into  the  electronic  control  system,  a 
round-trip  mission  can  be  accomplished  in  any  weather,  with¬ 
out  the  pilot  ever  seeing  the  ground. 


Range  of  the  B-S2  is  extended  thousands  of  miles  through 
its  capability  to  refuel  in  mid-air  from  Jet  tankers.  Radar 
enables  refueling  to  take  place  in  all  forms  of  weather. 


Through  the  Combat  Logistics  Communications  Network,  vitally  needed  parts — large  and  small — can  be  ordered 
and  delivered  globally  in  a  matter  of  hours. 


Voluminous,  perishable  global  weather  information  is  trans 
mitted  on  a  priority  basis  via  AIRCOM  facsimile  circuits. 


Information  given  air  crews  prior  to  each 
of  the  world. 


mission  is  received  from  all  parts 
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In  operations  as  vital  as  Ground  Control  Approach,  new  men  are  under  the  constant  guidance  of  experienced  people.  Where  the 
lives  of  trained  aircrews  are  at  stake,  there  is  no  room  for  error. 


Control  towers  today  rely  on  the 
latest  radar,  radio  and  other  commu¬ 
nications  equipment,  plus  information 
from  air  traffic  control  and  combat 
operations  centers,  to  handle  safely 
and  efficiently  the  ever-increasing 
volume  of  aircraft  arrivals  and  depar¬ 
tures. 


Safe  landings  depend  upon  reliable 
and  accurate  navigational  aids,  both 
airborne  and  ground.  USAF  aircraft 
are  capable  of  24-hour  operations  re¬ 
gardless  of  weather  conditions. 


■0‘ 


THE  AEROSPACE  COMMUNICATIONS  COMPLEX 


Traffic  coordinators  continually  monitor  circuits  and  state  of  traffic 
within  the  fully-automatic  message  relay  center — insuring  smooth 
flow  of  traffic.  These  airmen  have  an  extensive  background  in  both 
communications  operations  and  maintenance. 


Automatic  sending  equipment  is  checked  by  airmen  who  monitor 
traffic  during  transmission  to  stations  overseas  and  in  the  United 
States.  Ten  fully  automatic  relay  stations  of  this  type  help  make  the 
Air  Force  telegraph  system  the  world's  most  modern. 


The  Aerospace  Communications  Complex  (AIR- 
COM)  handles  all  Air  Force  traffic.  It  is  operated 
primarily  by  the  Airways  and  Air  Communications  Serv¬ 
ice  (AACS),  an  organization  responsible  for  several 
thousand  facilities  at  hundreds  of  locations  all  over  the 
world.  (See  page  14.) 

In  addition  to  these  facilities,  the  Air  Force  must  also 
lease  services  and  transmission  lines  from  commercial 
sources  for  this  operation. 

AACS  operates  ten  fully  automatic  message  relay  cen¬ 
ters  in  the  U.  S.,  the  Pacific,  the  Far  East,  and  Europe  as 
part  of  its  world-wide  facilities.  Most  of  these  centers 
can  accept  up  to  200  messages  simultaneously,  segregate 
high  from  low  precedence,  scan  one  or  more  message 
addresses,  route  each  message  to  the  next  relay  point  or 
transmit  the  message  to  its  destination  at  speeds  up  to 
100  words  per  minute.  This  speed  is  doubled  for  across- 
the-office  delivery.  This  network  alone  handles  well  over 
40  million  messages  a  year. 

Even  so,  these  printed  messages  utilize  only  a  fraction 
of  the  Aerospace  Communications  Complex.  To  enable 
our  forces  to  go  to  war  within  fifteen  minutes,  the  com¬ 


plex  also  must  handle  computer,  facsimile,  telephoto,  and 
verbal  data  so  that  commanders  may  know  the  exact 
status  of  their  own  and  allied  forces — that  is,  status  of 
missiles  and  aircraft,  their  immediate  whereabouts,  the 
readiness  of  crews  and  weapons,  target  assignments,  and 
intelligence  information  vital  to  strategy  and  tactics.  In 
fact,  many  circuits  of  the  Aerospace  Communications 
Complex  are  specifically  allocated  on  a  full-time  basis  to 
meet  the  requirements  of  certain  operations  and  func¬ 
tions.  These  special  circuits  are  linked  together  and  re¬ 
ferred  to  as  networks.  The  names  of  the  networks  are 
representative  of  the  functions  they  perform. 

It  can  be  said  without  hesitation  that  every  activity  of 
the  Air  Force  has  a  “communications-electronics  story” 
that  should  be  told;  a  story  that  points  up  the  depend¬ 
ence  of  every  Command,  in  every  mission,  on  communi¬ 
cations-electronics.  Yet,  the  full  endeavor  of  all  support¬ 
ing  commands  is  directed  towards  one  Air  Force  objec¬ 
tive — the  preparedness  of  the  Air  Defense,  Strategic,  and 
Tactical  forces.  This  calls  for  a  closer  look  at  the  com¬ 
munications-electronics  requirements  of  these  forces. 


This  control  station  of  COMLOGNET  receives  supply  requisitions 
from  Air  Force  installations  and  relays  them  to  appropriate  depots. 
Supplies  may  then  be  air-lifted  to  the  ordering  agencies. 


COMLOGNET  data  transceivers  are  used  to  relay  logistical  and 
statistical  data  traffic.  Punch  cards  are  processed  at  the  rate  of  ten 
per  minute.  Ninety  million  cards  were  processed  in  1960. 
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COMMUNICATIONS -ELECTRONICS  FOR  AIR  DEFENSE 


WARNING  AGAINST  AN  ATTACK  on  this  Continent  by 
manned  aircraft  is  provided  by  an  extensive  early 
warning  system  consisting  of  the  DEWLINE,  a  chain  of 
radar  stations  across  the  top  of  North  America  and 
Greenland — the  Mid-Canada  line,  600  miles  to  the  South 
— and  the  Pine  Tree  line,  extending  along  the  U.  S.-Ca- 
nadian  border — all  augmented  by  picket  ships,  Texas 
Towers,  and  airborne  early  warning  aircraft. 

The  need  for  early  warning  of  enemy  ICBM’s  has  led 
to  the  construction  of  the  Ballistic  Missile  Early  Warn¬ 
ing  System  (BMEWS)  and  the  development  of  Midas 
infrared  satellites.  BMEWS  consists  of  three  gigantic 
radar  installations,  the  first  of  which,  in  Greenland,  has 
been  operational  since  early  last  fall.  Its  radar  beams 
sweep  across  the  top  of  the  world  and  can  detect  a  mis¬ 
sile  as  far  as  3000  miles  away.  Should  an  enemy  ICBM 
lift  from  its  launch  pad  to  arc  toward  America,  BMEWS’ 
electronic  computers  would  calculate — at  the  rate  of 
200,000  mathematical  operations  per  second — the  mis¬ 
sile’s  course,  target,  and  impact  area. 

Information  from  these  early  warning  systems  is  to  be 
flashed  to  the  combat  operations  center  of  the  North 
American  Air  Defense  Command  (NORAD)  at  Colorado 
Springs,  Colorado,  for  rapid  evaluation.  If  warranted, 
the  President  is  advised — strategic,  tactical  and  defense 
forces  are  alerted  and  launched — and  civil  defense  mea¬ 
sures  are  taken. 

The  transmission  of  data  from  BMEWS  and  DEW¬ 
LINE  sites  to  NORAD’s  combat  operations  center,  how¬ 
ever,  faces  certain  difficulties.  Communication  in  the 
Arctic  is  hampered  by  violent  storms,  magnetic  disturb¬ 
ances,  and  static,  which  frequently  blot  out  high  fre¬ 
quency  radio  signals.  In  order  to  overcome  these  prob¬ 
lems  and  ensure  the  rapid  and  accurate  transmission  of 
warning  information,  new  methods  of  transmission  were 
required.  One  of  the  methods  used  is  FPTS  (forward 
propagation  by  tropospheric  scatter).  This  highly  reli¬ 
able  wideband  over-the-horizon  propagation  technique 
was  first  employed  in  the  “Pole  Vault”  link  between 
Stephenville,  Newfoundland  and  Frobisher  Bay,  Baffin 
Island.  The  construction  of  this  link  resulted  in  one  of 
the  most  dramatic  breakthroughs  of  this  decade  in  the 


art  of  communications.  A  system  of  ten  stations  was  in 
operation  18  months  after  industry’s  engineers  postulated 
that  tropospheric  scatter  techniques  could  be  employed 
for  communication  purposes.  The  design  and  construc¬ 
tion  of  this  system  in  such  a  short  period  of  time  was  a 
tribute  to  the  unparalleled  efforts  and  cooperation  of 
Canadian  and  U.  S.  military  forces  and  civilian  industry. 

After  warning  has  been  given  of  an  actual  or  sus¬ 
pected  aerospace  attack,  some  method  must  be  employed 
to  control  the  vast  and  incredibly  complex  aerospace  de¬ 
fense  battle.  This  control  of  the  continental  air  defense 
forces  is  provided  by  the  Air  Force  Semi-Automatic 
Ground  Environment  (SAGE)  System. 

SAGE  employs  digital  computers  to  analyze  flight  in¬ 
formation  from  many  sources,  including  the  data  re¬ 
ceived  from  the  northern  early  warning  systems.  Thou¬ 
sands  of  aircraft  fill  our  skies  day  in  and  dav  out.  For 
all  of  these  flights,  SAGE  analyzes  pertinent  information, 
compares  it  with  known  and  predicted  flight  plans,  and 
sounds  an  alarm  on  those  which  are  suspect.  It  can  link 
as  many  as  a  dozen  ground  radar  systems  together  auto¬ 
matically,  process  in  microseconds  the  information  these 
systems  are  receiving,  transmit  it  from  defense  sector  to 
defense  sector,  and  present  a  comprehensive  picture  of 
the  air  situation  over  an  extremely  large  area.  And  it 
can,  as  Air  Force  tests  have  shown,  actually  launch  a 
Bomarc  missile  by  remote  control  and  guide  it  to  inter¬ 
cept  a  target  travelling  at  supersonic  speeds. 

SAGE,  of  course,  does  not  function  alone.  All  the  com- 
munications-electronics  facilities  of  the  Air  Force  are 
geared  to  support  the  rapid  response  of  the  Nation’s  aero¬ 
space  forces.  In  the  event  of  an  attack,  these  facilities 
must  be  able  to  relay  warning  and  control  information  in 
90  seconds.  In  that  first  minute  and  a  half,  signals  flash 
from  BMEWS  or  DEWLINE  sites  to  display  centers  where 
electronic  data  are  evaluated  by  computers  and  converted 
into  readable  information  appearing  on  scopes  and 
panels  for  the  sinsrle  purpose  of  command  decision.  SAGE, 
DEWLINE  and  BMEWS,  then,  provide  the  communica- 
cations-electronics  base  that  ensures  instantaneous,  effec¬ 
tive,  and  controlled  employment  of  the  Nation’s  defensive 
aerospace  weapon  systems. 


Air  Force  communicafions-elec- 
ironies  equipment  is  built  to 
withstand  the  most  severe  oper- 
ating  conditions.  Here  an  /ce- 
laden  tropospheric  scatter  an¬ 
tenna  and  the  early  warning 
radar  in  the  background  belie 
the  unceasing  activity  of  this 
arctic  site. 


RC~121  aircraft  like  this  patrol  off-shore  to  provide  seaward  extensions  of  our  early  warning 
lystem. 


(Left)  This  DE)YLINE  site  is  set  among  the 
rugged  terrain  of  the  high  arctic,  (Right)  Loom¬ 
ing  out  of  the  sea,  110  miles  east  of  Cape  Cod, 
Mass,,  is  an  early  warning  installation  known  as 
a  Texas  Tower, 
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To  assure  around-the-clock  operation,  engineers  monitor  the  SAGE  Computer  Operating  Consoles.  These  consoles  show  the  operating  status 
of  the  computer  as  It  processes  vital  data  In  the  ever-changing  air  situation. 


-  "--r* 

The  Combat  Operation  Center  of  the  North  American  Air  Defense  Command  is  the  focal  point  for  all  vital 
air  defense  information,  NORAD  is  manned  by  personnel  of  all  the  U,  S.  Armed  Forces,  members  of  the  Royal 
Canadian  Air  Force,  and  the  civil  defense  agency. 
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NORAD's  Assistant  Director  of  Operations  is  kept  fully  in¬ 
formed  of  the  entire  air  defense  situation,  including  unknown 
aircraft  and  missiles,  throughout  the  North  American  conti¬ 
nent. 


NORAD' s  Space  Surveillance  Officer  evaluates  information 
received  from  the  Ballistic  Missile  Early  Warning  System 
(BMEWS),  The  airman  is  transmitting  this  data  to  the 
United  Kingdom. 


Area  defense  is  provided  by  highly  accurate,  supersonic 
Bomarc  missiles,  which  can  be  launched  remotely  by  the 
SAGE  director.  Bomarc  can  maneuver  in  the  air  like  a 

piloted  interceptor,  but  generally  at  a  greater  speed  and  J 

higher  altitude.  i 


World's  fastest  all-weather  jet  interceptor  is  the  swift  and 
deadly  F-106A.  It  is  equipped  with  the  most  advanced  elec¬ 
tronic  navigational  and  fire  control  systems  and  is  armed 
with  Falcon  guided  missiles  and  the  Genie  atomic  rocket. 
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COMMUNICATIONS-ELECTRONICS  FOR 
STRATEGIC  OPERATIONS 


AB-58  supersonic  bomber,  and  a  B-52  with  deadly 
L  Hound  Dog  or  Skybolt  missiles  beneath  its  wings, 
spinning  condensation  trails  through  the  Arctic  twilight, 
presents  a  picture  of  awesome  power,  isolated  in  space. 

Yet  an  intercom  connects  their  crewmen.  Celestial  and 
radar  navigation  fix  their  positions.  And  radio  links 
them  with  their  command  posts.  For  the  B-58  and  B-52 
are  metallic  creatures  with  electronic  “nerves.” 

A  sleek  Atlas  rises  to  blast-off  position  on  a  launch 
pad.  It  is  a  slow,  deliberate  rise,  almost  ponderous,  be¬ 
lying  the  terrific  speed  of  which  it  is  capable  in  flight. 
It  received  its  instruction  from  electronic  computers  be¬ 
fore  its  spatial  arc  to  target.  For  the  Atlas,  too,  is  a  metal¬ 
lic  creature,  with  electronic  nerves. 

The  Minuteman,  soon  to  confound  enemy  target  an¬ 
alysts  by  its  mobility  on  specially  designed  rail’^oad  trains, 
complete  with  communications  center,  will  be  ever  ready 
to  streak  through  the  fringes  of  space  aided  by  elec¬ 
tronics.  And  with  the  coming  of  the  B-70  Valkyrie,  man 
will  routinely  speed  on  his  missions  at  three  times  the 
speed  of  sound. 

There  is  little  doubt  that  the  USAF  Strategic  Air  Com¬ 
mand,  which  possesses  a  major  portion  of  the  nuclear 
striking  power  of  the  Free  World,  is  the  most  powerful 
fighting  force  ever  assembled. 

Yet  SAC’s  ability  to  react  instantly  is  dependent  upon 
continuous  and  effective  command  control  of  all  its  air¬ 
craft  and  missiles,  regardless  of  their  status  or  location. 
And  this  command  control  in  turn  depends  upon  com¬ 
munications  and  electronics  systems  that  must  be  fast, 
reliable,  and  global. 

Each  SAC  base  has  a  control  room  equipped  with  the 
most  modem  communications  devices  available.  These 
control  rooms  maintain  constant  contact  with  each  other 
and  with  the  Command  Post  located  underground  at  SAC 
Headquarters  in  Nebraska. 

The  word  that  launches  SAC’s  weapons  is  flashed  over 
the  primary  alert  system,  the  heart  of  which  is  the  famous 
red  telephone  at  SAC  Headquarters.  By  simply  picking 
up  this  phone  and  speaking  the  necessary  words,  SAC’s 
Commander-in-Chief  can  put  his  entire  force  in  action.  So 
vital  is  this  primarv  alert  system,  that  it  has  a  built-in 
device  to  check  each  circuit  automatically  several  times 
a  minute.  If  any  portion  of  the  primary  system  fails, 
several  alternate  systems  are  immediately  available.  If 
the  Command  Post  itself  should  be  destroyed,  alternate 
command  posts,  complete  with  communications  facilities, 
are  available.  One  of  these  is  an  airborne  command  post,  ’ 
built  into  a  modified  KC-135  refueling  jet  aircraft. 

When  BMEWS,  DEWLINE,  or  any  other  warning  sys¬ 
tem  flashes  a  signal  indicating  an  attack,  SAC  is  geared  to 
get  its  alert  aircraft  off  the  ground  and  to  start  the  count¬ 
down  on  its  ICBM’s  within  15  minutes.  But  since  the 
alert  may  be  a  false  alarm,  the  bomber  force  proceeds 
only  to  a  predetermined  line  on  the  strike  route.  Missile¬ 
men  stop  their  countdown  and  hold — for  once  a  missile 
is  launched  it  cannot  be  recalled. 

This  is  the  so-called  Positive  Control  System,  under 
which  neither  bombers  nor  missiles  take  the  final,  ir¬ 


revocable  step  unless  they  receive  definite  orders  to  do 
so.  If  it  is  a  false  alarm  the  alert  is  cancelled.  The  missile¬ 
men  relax  and  the  bombers  return  home.  The  import¬ 
ance  of  orders  to  these  forces  demands  that  the  communi¬ 
cations  link  which  conveys  them  be  as  nearly  perfect  as 
human  ingenuity  and  inventiveness  can  achieve. 

At  present,  however,  near  perfect  reliability  means  re¬ 
dundancy  in  systems — the  maintenance  of  duplicate  or 
alternate  fixed  and  mobile  communications  networks  at 
peak  readiness.  This  is  why  SAC,  in  controlling  and 
directing  its  force,  must  use  hundreds  of  thousands  of 
miles  of  communications  channels.  This  is  why  SAC  em¬ 
ploys  every  modern  form  of  communications  and  elec¬ 
tronics  available — telephones,  teletype,  data  systems,  tele¬ 
vision,  facsimile,  wires,  cables,  radio,  and  radar.  The 
Air  Research  and  Development  Command  (ARDC)  is 
even  developing  rockets  that  could  be  fired  hundreds  of 
miles  up  from  hardened  sites  to  provide  emergency  com¬ 
munications  for  strategic  forces. 

For  the  most  part,  voice  and  telegraph  message  com¬ 
munications  are  used  as  the  primary  means  for  operating 
the  SAC  force.  But  even  these  means  of  communication 
are  rapidly  becoming  too  slow  for  our  needs.  The  con¬ 
tinual  increase  in  the  speed  of  weapons  and  the  consequent 
compression  of  warning  time  mean  that  we  must  make  in¬ 
creased  use  of  automation.  Human  beings  cannot  talk  nor 
compute  fast  enough,  and  cannot  rapidly  assimilate  the 
volume  of  information  needed  to  make  decisions  in  fight¬ 
ing  a  bomber-missile  nuclear  war. 

Therefore,  ARDC  is  also  developing  automatic  equip¬ 
ment  for  SAC,  which  will  lead  to  true  “pushbutton”  com¬ 
munications  and  display.  The  time  it  takes  to  collect  in¬ 
formation,  feed  it  into  a  computer  and  manually  post  the 
results  on  the  display  panels  at  SAC  Headquarters  must 
be  reduced.  The  new  system  under  development  and  pro¬ 
curement  will  provide  fully  automatic  processing  of  this 
information  from  the  time  it  is  inserted  at  the  unit  or 
base  level  until  it  is  presented  in  the  command  post — thus 
greatly  reduced  handling  times  will  mean  more  precious 
seconds  for  command  decisions;  for  launching  the  stra¬ 
tegic  force. 

Electronics  plays  an  essential  role  in  the  wartime  mis¬ 
sion  of  SAC  bombers.  Ground  radar  stations  are  not  re¬ 
lied  upon  for  navigation  by  their  crews.  Rather,  they  de¬ 
pend  almost  completely  on  the  electronic  equipment 
aboard  their  aircraft.  Installed  electronic  countermeasures 
equipment  acts  against  enemv  radar,  enabling  the  bomb¬ 
ers  to  penetrate  defenses.  Airborne  radar  enables  them 
to  navigate  and  to  bomb  their  assigned  targets  accurately. 
Inertial  navigation  devices,  electronic  recognition  equip¬ 
ment,  and  emergency  conjmunications  systems  help  ensure 
that  SAC’s  mission  would  be  accomplished. 

Communications-electronics,  then,  is  vital  to  SAC’s  mis¬ 
sion.  It  enables  the  commander  to  be  continually  in¬ 
formed  of  the  status  of  his  force;  it  conveys  instantaneous 
warning  of  an  attack;  it  allows  reliable  command  con¬ 
trol;  and  it  aids  SAC  bomber  crews  in  reaching  their 
targets  and  bombing  them  accurately.  In  the  nuclear  age, 
it  cannot  be  otherwise. 
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The  Red  Telephone — heart  of  the  Strategic  Air  Command's  primary  alert  system.  This 
telephone  has  become  the  symbol  of  readiness:  through  it  could  speed  the 
words  that  would  put  S^C's  entire  alert  force  into  action  within  minutes. 


Right:  Here  a  technician  checks  circuitry  at  SAC's  underground  telephone 
central  office. 
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Here  one  of  the  first  messages  to  be  sent  over  SAC's  new  Short  Order 
System,  goes  out  over  the  extremely  high  powered,  single  sideband  network. 
This  system  can  be  used  as  an  alternate  means  of  alerting  as  well  as  enabl¬ 
ing  the  SAC  commander  to  direct  his  airborne  force. 


This  Wullenweber  antenna  is  used  by  SAC  for  single  sideband  transmissiom 
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Overview  of  SAC's  underground  Command  Post,  where  the  entire  strategic  situation  can  be  ascertained  at  a  glance.  Displayed 
is  the  data  upon  which  the  SAC  Commander  would  base  his  decisions  during  strategic,  global  warfare. 


Mere  again  is  the 
famous  Red  Tele¬ 
phone  over  which 
SAC*s  forces  can  be 
set  in  motion. 


,  ,  ,  once  airborne,  the 
alternate  Command  Post 
could  assume  full  con¬ 
trol  of  the  SAC  Force 
if  the  primary  Com¬ 
mand  Post  was  disabled. 


At  the  word  to  go,  the  crew  of  the  Airborne  Command  Post  sprints  to  get  their  specially  equipped  aircraft  into  the  air, 
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SAC’s  missileers  ready  the  ICBM  s 
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.  .  .  and  the  B-52’s  are  airborne. 


and  soon,  the  Minuteman  missiles  on  roving 
trains  and  in  hardened  sites  will  add  their  might. 
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forces.  These  functions  demand  warning  and  alerting  sys¬ 
tems,  ground-to-air  communications,  radar  ground  control 
units,  and  air-to-air  voice  communications. 

cast’s  and  tactical  forces  may  be  called  upon  to  fight 
anywhere  in  the  world.  For  that  reason,  they  must  be 
prepared  to  move  into  any  area  with  all  equipment  essen¬ 
tial  to  sustain  their  operations,  to  include  internal  com- 
munications-electronics  for  forward  control. 

Not  only  must  communications  be  provided  for  the 
forces  in  action,  but  they  must  provide  navigational  aids 
and  communications  paths  into  and  out  of  the  areas 
where  the  fighting  is  going  on.  AACS  provides  these 
outlets  in  the  form  of  highly  mobile  communications  units. 
They,  in  effect,  tie  the  theater  or  CAST  commander  into 
the  Aerospace  Communications  Complex,  giving  him  most 
of  the  services  and  contacts  he  would  have  if  he  were 
sitting  at  his  permanent  base. 

When  TAC  forces  were  moved  into  the  Middle  East  at 
the  time  of  the  Lebanon  crisis  in  the  summer  of  1958,  a 
mobile  communications  unit  in  Europe  was  on  its  way  to 
Turkey  within  hours  after  it  had  received  the  departure 
order.  When  the  CASE  arrived  in  Turkey,  the  point-to- 
point  radio,  homing  beacon,  and  air  traffic  control  facili¬ 
ties  of  the  mobile  unit  were  already  in  place  and  operating. 

This  communications  capability — mobile,  capable  of 
sustained  field  operations,  and  ready  for  instant  action — 
is  a  necessary  element  in  the  Nation’s  deterrent  strength. 
Any  aggressor — whether  his  ambitions  are  limited  or  not 
— must  think  twice  when  he  knows  that  the  might  of  the 
Taclical  Air  Command  is  only  minutes  to  a  few  hours 
awav. 


Tactical  fighters  streak  through  the  sky.  The  for¬ 
ward  air  controller  speaks  tersely  over  the  radio: 
“Blue  Bird  One,  this  is  Flashlight.  Your  target  is  dead 
ahead  three  miles.  Request  rocket  attack  now.”  The  Blue 
Bird  leader  radios  his  acknowledgement,  and  seconds 
later  a  plume  of  smoke  rises  from  a  nearby  clearing. 

“That’s  right  on  target,”  radios  the  controller.  “Blue 
Bird  Two  and  Three  fire  just  to  the  left  and  right  of  the 
smoke.” 

The  two  fighters  swoop  down  quickly  and  the  enemy  in¬ 
stallation  disappears  in  a  cloud  of  flame.  At  the  same 
time.  Matador  and  Mace  Missiles  are  ready  to  roar  into 
targets  that  are  suicidal  for  manned  systems.  Another  suc¬ 
cessful  exercise  .  .  .  but  it  could  be  the  real  thing. 

Aerospace  forces  must  be  prepared  not  only  for  global 
conflict  but  also  for  limited  wars,  such  as  the  conflict 
fought  in  Korea.  To  deter  limited  wars,  or  if  necessary  to 
fight  and  win  them,  the  USAF  Tactical  Air  Command  has 
developed  Composite  Air  Strike  Forces  (CAST).  These 
are  essentially  complete  air  forces  in  minature,  capable  of 
global  deployment  from  the  continental  United  States.  A 
CAST  can  be  operational  at  trouble  spots  in  a  matter  of 
hours.  They  are  equipped  to  deliver  nuclear  or  conven¬ 
tional  munitions. 

The  Air  Force  also  has  tactical  forces  overseas  where 
hundreds  of  nuclear  equipped  vehicles — aircraft  and  mis¬ 
siles — are  on  strike-alert,  keyed  to  react  within  minutes. 
The  three  functions  of  tactical  air  are:  (1)  achievement  of 
air  superiority  over  the  battle  area,  (2)  destruction  of 
targets,  equipment  and  communications  between  staging 
areas  and  the  front  lines,  and  (3)  close  support  of  ground 


TYPE:  F-104C  StarRghfer— TH/^f/Sr.*  16,000  pound  class— DIMENSIONS:  Spai 
Mach  2  class — CREW:  One  highly  qualified  man — PURPOSE:  Victory 
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F-105  Thunderchieh  are 
r^ady  to  deploy  anywhere  on 

earth. 


Close  support  with  napalm. 


These  TAC  pilots,  just  alerted  at  Adana  AB,  Turkey,  Hew  non-stop  across  the  Atlantic  and  Mediterranean  during  the  Lebanon  crisis  in  1958. 

SIGNAL.  MARCH.  1961  33 


Always  alert,  airmen  and 
materiel  combine  for  a 
target  strike. 
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Troop  carrier  units  of  the  Tactical  Air 
Command  drop  Army  paratroopers  dur~ 
ing  operation  Bright  Star/ Fine  Cone  III, 
a  joint  Air  Force-Army  exercise. 
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(Above  left)  TAC  s  Talking  Bird,  a  Communications  and  Command  Post  using  the  C-97  as  a  platform,  allows  a  commander  to  maintain  con¬ 
trol  of  his  forces  throughout  alt  phases  of  tactical  air  operations.  (Above  right)  This  section  of  Talking  Bird  shows  the  single  sideband  trans^ 
ceivers  and  air-to-ground  YHF  equipment  being  operated  by  USAF  communications  specialists. 
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USAF  Tactical  missiles,  the  Matador 
(top  right  and  center),  and  the  Mace 
(bottom)  are  on  duty  at 
locations.  The  Matadors  range 
more  than  400  miles  and  it  cruises 
near  600  knots.  The  Mace  has  in¬ 
creased  speed  and  range,  and  an  im¬ 
proved  guidance  system.  Tactical  mis¬ 
siles  complement  manned  tactical 
fighters. 


overseas 
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There  is  little  doubt  that  the  1950’s  were  exciting 
years  for  the  U.  S.  Air  Force  as  well  as  for  science. 
As  that  decade  began,  even  the  most  daring  and  far¬ 
sighted  would  have  been  reluctant  to  predict  that  by  1960 
the  world  would  hear  the  voice  of  the  President  of  the 
United  States  coming  from  a  satellite  in  orbit  around  the 
globe;  that  a  space  probe  vehicle  called  Pioneer  V  would 
send  back  information  on  the  solar  system  from  a  distance 
of  22.5  million  miles. 

Now  we  are  in  the  future  with  which  Air  Force  and 
other  planners  of  1950  were  concerned.  Now  we  are  fac¬ 
ing  another  future,  another  decade  which  could  be  even 
more  astounding  than  its  immediate  predecessor.  If 
present  trends  continue — and  it  seems  certain  they  will — 
accomplishments  of  the  next  ten  years  will  far  outstrip 
those  of  the  Fifties.  Today,  the  future  usually  conveys  the 
thought  of  space — cislunar  space,  solar  space,  galactic 
space.  This  is  as  it  should  be. 

Although  the  greatest  marshalling  of  men,  money,  ma¬ 
terials  and  scientific  endeavor  in  American  history  has 
gone  into  the  Air  Force’s  development  of  the  four  ballis¬ 
tic  missile  systems — the  intercontinental  Atlas,  Titan  and 
Minuteman  and  the  intermediate  range  Thor — the  Air 
Force  looks  forward  to  satellites  and  manned  systems  in 
space  to  complement  the  ICBM’s.  In  its  quest  to  con¬ 
duct  sustained  operations  at  extreme  altitudes  above  the 
Earth’s  surface  the  Air  Force  has  two  manned  vehicle 
projects  under  development.  They  are  the  X-15  and  the 
Dyna-Soar,  which  will  place  man  at  speeds  and  alti¬ 
tudes  never  before  achieved.  They  are  the  first  USAF 
attempts  to  place  a  man  in  this  medium  with  the  ability  to 
maneuver — a  most  important  capability  in  the  aerospace 
operations  of  the  future. 

To  meet  the  requirements  of  future  aerospace  opera¬ 
tions,  communications-electronics  systems  are  being  de¬ 
signed  to  function  in  three  time  periods,  the  first  of 
which  grows  more  critical  day  by  dav,  and  which  in  the 
future  will  become  increasingly  acute.  This  is  the  In¬ 
telligence  and  Warninf^  Period,  the  era  of  the  existing 
threat,  when  volumes  of  communications  traffic  must  flow 
at  high  speed  with  utmost  reliability  to  maintain  the 
readiness  of  aerospace  forces.  The  instant  the  warning 
is  flashed,  the  second  period  begins.  This  is  the  Alert 
and  Execute  Period — the  time  at  which  the  United  States 
is  under  attack.  Information  must  be  passed  under  the 
most  severe  conditions  and  telecommunications  svstems 
must  not  only  be  reliable  and  secure,  but  survivable. 

The  third  period  is  the  Post  Attack  Period,  If  the 
systems  of  the  first  two  periods  are  adequately  built, 
maintained  and  operated,  the  third  period  problems  will 
be  taken  care  of. 

The  first  period  and  its  requirement  for  minimum 
warning  is  and  will  continue  to  be  of  prime  importance. 
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The  more  warning  time  you  have,  the  more  forces  you 
can  launch. 

If  communications-electronics  did  not  move  ahead  in 
pace  with  the  development  of  new  weapon  systems,  there 
would  soon  come  a  time  when  our  first  warning  could  be 
the  explosion  of  a  nuclear  warhead  in  the  United  States. 

Major  programs  for  the  future  are  designed  with  this 
in  mind.  The  early  warning  system  is  undergoing  ex¬ 
tension  and  modernization  to  increase  areas  of  coverage 
through  incorporation  of  new,  automatic  devices  as  they 
are  developed.  Improved  data  processing  equipment  for 
the  SAGE  Air  Defense  System  will  provide  better  control 
of  continental  air  defense  against  air-breathing  targets. 
When  finished,  these  improvements  will  be  more  surviv¬ 
able  and  will  provide  the  air  defense  commander  with 
a  greater  degree  of  command  and  control  of  his  forces. 

Another  significant  advancement  will  be  the  moderniza¬ 
tion  of  one  network  of  the  Aerospace  Communications 
Complex — our  Combat  Logistics  Network  (COMLOG- 
NET) .  This  modernization  includes  installation  of  five 
completely  electronic  communications  message  and  cir¬ 
cuit  switching  centers  in  the  United  States.  The  first  of 
these  will  be  put  in  service  this  year;  the  entire  network 
will  be  operational  early  in  1962. 

COMLOGNET  is  designed  primarily  for  logistics  data, 
but  it  will  also  be  used  to  convey  messages  dealing  with 
aircraft  movements,  air  traffic  maintenance,  passenger 
information,  flight  control  data,  and  a  variety  of  person¬ 
nel  statistics. 


From  Cape  Canaveral  fo  the  Indian  Ocean 
is  9,000  miles.  This  is  the  Atlas  that  made 
such  a  iourney  on  May  20,  1960. 
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Plotting  a  moon  orbit  for  a  U.  5.  space  vehicle  are  Maj.  Edwin 
D'Arcy,  who  has  a  masters  degree  in  aeronautical  engineering  from 
Purdue,  and  Maj.  James  Smith,  who  has  a  masters  degree  in  digital 
computation  from  Harvard,  Both  men  are  with  the  Air  Force  Ballis¬ 
tic  Missile  Division  of  the  Air  Research  and  Development  Command, 


The  X./5  is 
helping  man 
explore  the 
borders  of  the 
atmosphere 
100  miles  up 
at  speeds  near 
4,000  miles 
per  hour. 


Special  communications-electronics  problems  will  be  posed  by  space 
operations  of  which  the  Dyna-Soar  and  X-15  are  the  forerunners.  An 
artist's  rendering  of  the  flight  of  U SAP's  Dyna-Soar  shows:  A  spe¬ 
cially  adapted  Titan  I  CBM  boosting  the  Dyna-Soar  glider  toward 
space:  the  booster  dropping  away,  leaving  the  glider  and  pilot,  near 
orbital  flight  later  to  glide  to  a  conventional  landing  at  an  Air  Force 
Base,  In  the  planning  stage  are  more  powerful  boosters  which  will 
permit  orbital  flights  for  the  gliders.  When  the  pilot  dips  the  craft 
into  the  earth's  blanket  of  air,  its  leading  surfaces  glow  from  friction. 


COMLOGNET  will  link  the  Air  Materiel  Command 
with  some  450  air  bases,  air  stations,  depots  and  civilian 
suppliers,  and  will  be  able  to  handle  the  equivalent  of 
one  hundred  million  words  daily. 

The  Air  Force  is  also  developing  two  improved  in¬ 
telligence  systems.  The  primary  purpose  of  one  is  to 
convert  information  into  data,  process  it  and  display  it 
rapidly  and  completely.  The  other  is  a  highly  technical 
futuristic  system  which  will  integrate  information  from 
a  number  of  specialized  ground  and  airborne  intelligence 
gathering  stations  which  work  with  electromagnetic  ra¬ 
diations. 

Iptelligence  information,  surveillance  data,  and  de¬ 
tection  and  warning  systems  are  designed  for  one  pur¬ 
pose:  To  display  the  material  so  that  if  the  alert  and  ex¬ 
ecute  period  ever  arrives,  commanders  can  make  the  prop¬ 
er  decisions,  exercise  intelligent  command  and  control  of 
their  forces.  As  NORAD  gets  improved  displav  centers, 
so  also  will  the  Commander-in-Chief  of  SAC.  Automatic 
data  processing  and  display  systems  will  soon  provide  the 
SAC  commander  with  a  more  instant  access  to  the 
status  of  his  forces  and  the  means  to  control  them ;  such 
a  system  is  also  being  provided  for  senior  AF  officers 
who  must  know  the  disposition  and  availability  of  all 
forces  and  support  groups  in  the  Air  Force. 

Echo,  the  passive  balloon  satellite  launched  by  the 
Air  Force  last  year  for  the  National  Aeronautics  and 
Space  Administration,  will  doubtless  point  the  way  to 
future  systems.  In  one  of  many  tests,  a  signal  was  re¬ 
flected  via  Echo  from  the  West  Indies  to  New  York — 
an  earth  distance  of  2,400  miles. 

Forces  poised  to  go  in  minutes  must  know  the  weather 
conditions  throughout  the  world  every  minute  of  everv 
day  and  night.  Tiros,  the  weather  satellite,  is  essential- 
Iv  a  communications  device.  By  acquiring  informartion 
about  the  earth’s  cloud  cover,  and  other  weather  phe¬ 
nomena,  and  transmitting  it  back  to  meteorologists. 
Tiros  makes  possible  longer  range  and  better  forecasts. 
That  is  why,  in  conjunction  with  the  weather  satellite 
program,  there  is  a  development  program  for  an  inte¬ 
grated  system  for  transmitting,  processing,  and  display¬ 
ing  weather  data  for  quick  use  by  all  operational  units. 

Navigation  satellites,  such  as  the  U.  S.  Navy’s  Tran¬ 
sit,  will  make  feasible  navigational  aid  for  both  aero¬ 
space  craft  and  ships.  Echo,  NASA’s  balloon  satellite; 
Score,  an  active  repeater  satellite  riding  on  an  Atlas; 
and  Courier,  an  active  delayed  repeater  satellite  devel¬ 
oped  by  the  Army,  have  ushered  in  a  potential  new  era 
in .  communications  technique. 

With  all  the  satellites  in  orbit  now  and  coming  in  the 
future,  keeping  track  of  them  will  be  a  major  task. 
Shortly  after  BMEWS  went  on  defense  duty  in  October 
1960,  the  Navy -developed  SPASUR  (Space  Surveillance 
Detection  Net)  and  the  Air  Force’s  Space  Track  were 
being  integrated  into  the  continental  Air  Defense  sys¬ 
tem.  SPASUR  is  an  east-west  satellite  detection  fence 
developed  to  discover,  identify  and  predict  orbits  for 
“dark”  or  non-radiating  satellites.  It  extends  across  the 
southern  U.  S.  and  reports  to  Space  Track,  which  cata¬ 
logs  satellite  orbital  data. 

It  has  been  predicted  that  in  the  next  ten  years  there 
will  be  communications  systems  capable  of  spanning  in¬ 
terplanetary  distances  of  several  hundred  million  miles. 
These  will  be  used  to  transmit  complex  data,  including 
pictures.  For  the  transmission  power  problem,  new 
methods  of  information  coding  and  processing  will  per¬ 
mit  compact,  reliable,  low-power-drain  communication 
links  capable  of  handling  much  more  complex  informa¬ 
tion  than  at  present. 


The  growing  volume  and  nature  of  traffic  point  to  a 
need  for  increased  transmission  rates  which  means  wider 
and  wider  bandwidths.  The  only  logical  means  known 
today  to  obtain  wider  bandwidths  is  through  the  use  of 
higher  frequencies — because  of  the  existing  crowded 
condition  at  the  lower  side  of  the  frequency  spectrum. 
Orbiting  communications  satellites  show  promise  as  one 
answer  for  wider  bandwidths  through  line-of-sight  opera¬ 
tion. 

Active  and  passive  earth  satellites  are  seen  as  a  logical 
means  of  extending  the  range  and  reliability  of  point-to- 
point,  air-to-air  and  air-to-ground  communications. 

Active  satellites  have  the  capability  of  real-time  relay  or 
delayed  repeater  transmission  of  messages  sent  to  them 
from  ground  stations.  Doubtless  there  will  be  many 
more  types  of  satellites  developed  in  the  future,  but  they 
will  all  have  the  purpose  of  giving  this  nation  a  system 
of  instantaneous  communications  with  any  point  on  or 
above  the  earth’s  surface. 

The  imminent  Midas,  an  earth  satellite  containing 
infrared  sensors  which  can  detect  heat  radiation  from 
the  engine  of  ballistic  missiles  shortlv  after  launch,  will 
be  able  to  feed  its  information  into  the  Air  Defense  Sys¬ 
tem  and  double  the  warning  we  get  from  BMEWS. 

Midas  will  be  supplemented  by  other  earth  orbiting 
satellites  under  development.  Samos  is  one — there  are 
others.  Reconnaissance  satellites  can  keep  an  eye  on  the 
enemy,  detecting  activities  which  could  mean  prepara¬ 
tion  for  an  attack. 

This  type  of  intelligence,  as  well  as  that  from  a  thou¬ 
sand  other  more  prosaic,  earth-bound  sources,  is  useless 
unless  it  gets  to  the  right  people  at  the  right  time.  Warn¬ 
ing  alone  is  not  enough  unless  you  have  the  ability  to 
respond — to  alert  and  execute,  and  maintain  command 
control.  To  insure  that  you  have  the  means  to  command 
during  the  alert  and  execute  period,  vou  must  have  and 
exercise  these  means  during  the  Intelligence  and  Warn¬ 
ing  Period. 

Some  of  the  telecommunications  facilities  are,  of 
course,  suitable  for  use  in  all  of  the  three  time  periods. 
The  important  point  is  that  no  single  system  is  likely  to 
be  the  solution  of  all  LSAF  communications  problems. 
The  answer,  as  with  weapons,  will  be  found  through  the 
continued  and  highly  coordinated  use  of  several  methods. 

A  major  Air  Force  goal  is  the  achievement  of  manned 
space  flight  and  the  extension  of  the  USAF  operational 
capability  into  that  medium.  To  reach  solutions  to  such 
future  aerospace  problems.  Air  Force  Communications- 
Electronics  planners  have  set  up  the  following  minimum 
communications-electronics  objectives : 

1.  An  increase  in  data  handling  capacity  by  a  factor 
of  10  and  at  a  rate  of  4800  bits  per  second. 

2.  Full  security  of  voice,  teletype,  and  data  circuits. 

3.  Printed  messages  at  speeds  up  to  2000  words  per 
minute. 

4.  99.99%  reliability. 

o.  Rapid  graphic  and  photographic  transmission  with 
speeds  up  to  24  square  inches  per  minute. 

6.  Compatibility  with  other  military  networks  within 
the  framework  of  the  Defense  Communications  System, 
and  compatibility  with  commercial  communications  of 
the  Ignited  States  and  its  Allies. 

President  John  F.  Kennedy  has  said,  “Control  of  space 
will  be  decided  in  the  next  decade.  If  the  Soviets  control 
space,  they  can  control  earth.” 

Thus,  United  States  supremacy  in  space  is  essential  to 
our  security.  As  we  move  into  this  new  environment, 
communications-electronics  will  face  its  greatest  chal¬ 
lenge— a  challenge  it  has  accepted  and  will  meet! 
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h^eopon  systems  developed  under  the  Air  Force  Ballistic  Missile  Division  (AFBMD)  include  the  Thor  IRBM, 
and  the  Atlas,  Titan,  and  Minuteman  ICBM's,  Satellite  programs  being  executed  by  AFBMD  are  Dis- 
coverer,  Samos,  and  Midas. 


Long  range  radars  and  a  closely  knit  communications  network 
enable  missile  recovery  crews  to  receive  the  information  need¬ 
ed  for  split-second  operations  necessary  to  recover  space  cap¬ 
sules  in  flight.  Shown  below  is  the  air  crew  which  made  the 
first  successful  air  recovery  of  a  re-entry  capsule  on  August 
19,  1960,  The  nose  cone  of  Discoverer  XIV  was  placed  in  a 
sealed  container  prior  to  removal  from  the  recovery  aircraft. 
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At  the  present  rate  of  its  technological  growth, 
communications-electronics  systems  could  undoubt¬ 
edly  become  capable  of  detecting  an  attacking  air  weap¬ 
on,  identifying  it,  reporting  its  presence  to  an  entire 
continent,  selecting  the  weapon  to  attack  it,  launching 
the  weapon,  guiding  it  to  the  destruction  of  the  target, 
and  simultaneously  launching  a  retaliatory  force — all 
without  the  necessity  of  a  single  person  getting  into  the 
act.  However,  a  completely  automated  system  of  this 
nature  is  unlikely  ever  to  be  used.  The  final  decisions 
must  always  be  made  by  people! 

It  is  people — in  the  military,  in  industry,  in  universi¬ 
ties,  who  discover,  design,  devise,  develop,  test,  operate 
and  maintain;  people  think;  they  reason  and  they  decide! 

Sixteen  per  cent  of  the  Air  Force,  or  125,000  live  hu¬ 
man  beings,  are  directly  involved  in  communications 
and  other  electronics  work.  More  than  30,000  of  them 
are  assigned  to  the  Airways  and  Air  Communications 
Service  (AACS) — which  will  soon  be  incorporated  into 
the  new  58,000-man  Air  Force  Communications  Service. 

Because  of  the  incredible  advances  made  by  the  Air 
Force  in  equipment  and  techniques,  the  responsibilities 
of  communications  personnel  have  changed.  Yet,  in  spite 
of  a  great  increase  in  facilities,  the  Air  Force  has  been 
able  to  hold  the  number  of  operators  to  12,000;  the  same 
number  it  had  in  1951.  But  the  number  of  maintenance 
men,  which  was  nearly  17,000  in  1951,  has  more  than 
trebled,  a  direct  reflection  of  the  increasing  use  of  auto¬ 
matic  and  semi-automatic  facilities. 

These  changes  are  also  reflected  in  training.  Most  Air 
Force  communications  and  electronics  training  is  given 
at  the  3380th  Technical  School  operated  by  the  Air 
Training  Command  at  Keesler  Air  Force  Base,  Missis¬ 
sippi.  The  Keesler  curricula  include  both  basic  and  spe¬ 
cialized  courses  in  maintenance  of  radio  and  radar 
equipment.  Most  vary  in  length  from  22  to  51  weeks. 
In  addition,  there  is  a  communications-electronics  staff 
officers’  course  which  trains  “executives”  to  manage  the 
over-all  C-E  “business”  of  the  Air  Force. 

Every  year  the  school  graduates  28,000  officers  and 
airmen,  many  of  whom  receive  further  factory  training 
and  all  of  whom  receive  on-the-job  training  in  their  new 
assignments.  In  addition  to  this  training  at  Keesler, 
cryptographic  training  is  given  at  Lackland  Air  Force 
Base,  Texas,  and  about  1400  teletype  operators  are 
trained  each  year  at  Sheppard  Air  Force  Base,  Texas. 

The  latest  trend  in  training  is  to  replace  narrow,  over¬ 
specialized  courses  with  courses  giving  training  in  gen¬ 
eral  principles  and  covering  a  greater  variety  of  equip¬ 
ment.  Six  types  of  training  in  the  Air  Control  and 
Warning  (AC&W)  field,  for  example,  have  been  com¬ 
bined  into  one  course.  Four  microwave  specialties  have 
been  combined  into  two.  Similar  consolidations  have  re¬ 
duced  the  number  of  specialties  in  the  maintenance  field 
from  over  70  to  fewer  than  30,  although  exactly  the  same 


equipment  is  covered.  These  course  combinations  not 
only  improve  the  quality  of  the  training,  but  they  also 
permit  savings  in. manpower  and  allow  for  more  flexible 
assignments.  A  man  who  knows  how  to  repair  three  or 
four  types  of  equipment  is  obviously  more  versatile  and 
valuable  than  a  man  who  can  repair  only  one. 

Admittedly,  many  communications-electronics  assign¬ 
ments  are  arduous  ones.  By  their  nature,  electronic 
warning  facilities  and  virtually  all  communications  fa¬ 
cilities  must  be  operated  around  the  clock.  Since  many 
of  them  are  in  isolated  areas,  communications-electron¬ 
ics  personnel  as  a  group  receive  a  higher-than-normal 
share  of  remote  duty  assignments.  AACS,  for  instance, 
estimates  that  thirty  per  cent  of  its  personnel  overseas 
are  serving  in  remote  areas. 

Installation  of  specially  designed  equipment,  along 
with  better  facilities,  operating  procedures  and  manning 
practices,  may  lead  to  a  reduction  of  isolated  duty  tours. 
Of  course,  such  tours  will  never  be  entirely  eliminated. 
Yet,  to  the  adventurous,  isolated  duty  in  the  high  Arctic 
or  other  places  in  the  world  is  more  of  an  opportunity 
than  a  disadvantage. 

As  the  Air  Force  looks  at  its  widespread  communica¬ 
tions-electronics  facilities,  so  it  looks  to  the  high  dedica¬ 
tion  and  skilled  competence  of  the  people  who  research, 
design,  manufacture,  command,  operate  and  maintain 
them,  both  industrially  and  militarily. 

These  are  the  people  who  make  Air  Force  communica¬ 
tions-electronics  work.  These  are  the  people  who  are  en¬ 
gaged  in  one  of  the  most  rapidly  growing,  exciting, 
gratifying  and  essential  careers  in  the  world. 

In  the  Air  Force — in  Air  Force  Communications-Elec- 
tronics — ^people  are  our  most  important  asset. 


24-HOUR  DUTY  A  winner  in  the  command  photo  of  the 
month  contest,  this  photograph  was  taken  of  an  airman  oper¬ 
ating  AACS  equipment. 
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Launching  a  space  vehicle  via  a  direct 
line  between  control  center  and  launch 
site. 


Right:  Continuous  operation  re¬ 
quires  continuous  maintenance  by 
highly  skilled  Air  Force  personnel. 


Below:  In  the  circuit  control  room,  technicians 

must  remain  constantly  alert  to  guard  against  circuit 

difficulties,  and  provide  alternate  routing  when  necessary. 
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Lives  depend  upon 
how  well  this  profes¬ 
sional  airman  (left) 
does  his  work.  Here  he 
aligns  an  I nstrument 
Landing  System  by 
which  aircraft  land  in 
lero-iero  weather. 
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PEACE  TIME  AEROSPACE  OPERATIONS 


in  concert  with  other  na¬ 


tions,  the  preservation  and  universal 
observance  of  the  equitable  and 
peaceful  uses  of  aerospace. 


EXTENDED  RANGE  •  MOBILITY  •  IMMEDIATE  REACTION  •  PENETRATIVE  ABILITY  •  FLEXIBILITY  •  FIREPOWER  DELIVERY  •  SPEED 


’1 


New  Data  Interchange  System  Tightens  Naval  Fleet  Coordination  The  new  Naval  Tactical  Data  System  will 
permit  a  task  force,  dispersed  over  a  300  mile  area,  to  be  operated  by  its  commander  with  the  same  flexibility  and 
tactical  control  he  exercises  over  his  flagship.  Information  from  radar,  sonar  and  other  sensing  sources  gathered 
by  all  surface  and  airborne  elements  of  the  task  force  will  be  continuously  displayed,  providing  intelligence  for 
directing  missile-launching  functions,  reconnaissance  operations  and  tactical  maneuvers. 

Alpha  is  providing  system  engineering  and  management  for  the  channeling  of  the  intelligence  data  from  each 
unites  computer  and  the  transmitting  by  single  sideband  radio  to  like  computers  in  each  other  unit  of  the  force. 
This  computer-to-computer  instant  sharing  of  intelligence  is  the  heart  of  NTDS. 
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—  GOVERNMENT  — 

NEW  AF  COMMUNICATIONS  COMMAND, will  be  established  in  July  1961.  To  be  known  as  Air 
Force  Communications  Service  (AFCS) ,  the  command  will  assume  control  on  a  global 
basis  of  all  point— to— point ,  air  and  ground  communication  facilities  under  Air 
Force  Jurisdiction.  Organization  of  the  separate  command  will  transfer  all  co^uni- 
cations  operating  responsibilities  from  other  major  air  commands  and  will  eliminate 
the  now  existing  Airways  and  Air  Communications  Service  (AACS).  Complete  transfer 
of  all  facilities  is  scheduled  for  completion  by  July  1963.  AFCS  headquarters  will 


U.  S. -AUSTRALIAN  CONVERSATION  was  made  possible  by  bouncing  signals  off  the  moon, 

Feb.  10.  Hugh  L.  Dryden,  Deputy  Administrator  of  NASA,  talked  by  telephone  from 
Washington,  D.  C.,  to  Alan  Hulme,  Australia’s  Minister  for  Supply,  in  Woomera, 
Australia.  Transmitted  by  telephone  lines  to  NASA’s  tracking  station  at  Goldstone, 
Calif.,  Dryden’s  message  then  was  beamed  to  the  moon  and  transmitted  to  Australia. 
Although  this  was  not  the  first  time  a  voice  message  has  been  bounced  off  the  moon, 
this  is  believed  to  be  the  first  time  a  message  was  sent  over  such  a  great  distance. 
The  goodwill  message  traveled  455,682  miles. 

FCC  LOCATED  THE  SANTA  MARIA  while  patroling  the  radio  spectrum  and  monitoring 
signals.  After  hearing  a  message  from  the  hijacked  Portuguese  liner  on  Jan.  24,  the 
Federal  Communications  Commission  monitoring  stations  fixed  the  positions  of  the 
vessel  which  enabled  the  Navy  to  follow  up  with  sea,  air  and  radio  operations.  The 
monitoring  and  direction-finding  methods  used  in  this  instance  are  the  same  as  those 
used  by  the  FCC  in  determining  the  position  of  disabled  ships  and  aircraft  in  search 
and  rescue  operations. 

AF  MINUTEMAN  MISSILE  hit  a  target  4,000  miles  away  on  its  first  test  flight,  Feb. 

1,  as  all  three  solid-fuel  stages  functioned  perfectly.  It  was  the  first  time  that 
three  untested  stages  of  a  U.  S.  missile  were  tested  in  one  flight.  Minuteman,  the 
Air  Force’s  solid  propellant  weapon,  is  scheduled  to  become  operational  in  1962. 

"HAM*  CAPSULE  was  recovered  successfully  after  a  journey  155  miles  into  space  aboard 
a  Redstone  rocket,  Jan.  31.  The  capsule  contained  the  37-pound  male  chimpanzee. 

Ham,  who  is  undergoing  tests  which  should  help  determine  some  of  the  hazards  a  man 
would  encounter  in  space.  A  similar  flight  with  one  of  the  astronauts  in  the 
Mercury  capsule  may  be  attempted  early  this  year,  NASA  hopes. 

EXPERIMENTAL  SAMOS  SATELLITE  was  put  into  orbit  Jan.  31.  Samos  is  an  early  design  of 
a  vehicle  eventually  intended  to  provide  the  United  States  with  a  fleet  of  satel¬ 
lites  equipped  with  cameras  for  providing  constant  surveillance  on  every  point  of 
the  earth.  The  program  is  under  Air  Force  direction. 


LESS  SATELLITE  INFORMATION  will  be  available  in  the  future,  as  the  result  of  a 
Pentagon  move  aimed  at  concealing  from  an  enemy  details  of  U.  S.  military  space 
vehicles.  The  National  Space  Surveillance  Control  Center  at  Hanscom  Field,  Mass., 
has  been  directed  to  stop  distributing  situation  reports  on  satellites  in  orbit, 
lunar  and  space  probes  and  delayed  satellites.  This  Air  Force  center,  which 
maintains  surveillance  of  all  man-made  satellites  and  other  objects  in  space,  has 
been  advised  to  refer  all  inquiries  for  space  data  to  the  National  Aeronautics  and 
Space  Administration  which  will  make  future  announcements  about  space  achievements. 

VOA  MOBILE  RADIO  STATION  for  use  in  "emergency"  operations  could  be  constructed  in  a 
year’s  time  if  Congress  approves  a  request  for  $1,859,000  contained  in  the  Eisenhower 
budget.  Transportable  by  air  or  surface  ship,  the  Voice  of  America  relay  station 
could  be  ready  for  operation  at  a  distant  land  base  in  30  days.  In  addition  to  the 
construction  cost,  funds  to  operate  the  station  would  amount  to  about  $300,000  a 
year,  if  the  station  were  used  on  a  continuous  basis.  The  station  would  be  manned 
by  18  VOA  employees.  {Continued  on  pagT^) 
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Philco  Achievements 
in  Space  Technoicgy 


Philco  has  made  many  major  contributions  to  the 
nation's  vital  space  programs.  COURIER,  the  world's 
first  advanced  communications  satellite,  was  designed 
and  built  by  Philco.  Philco  played  a  major  role  in  the 
development  and  installation  of  the  complex  com¬ 
munications,  command,  tracking  and  data  systems  for 
the  DISCOVERER  program.  Space-bome  and  ground 
communications  systems  for  MIDAS  and  other  satel¬ 
lites  have  been  Philco  designed.  Philco  develoF)ed  and 
installed  the  tracking  and  receiving  systems  for  the 
Air  Force  Passive  Satellite  Relay  Link,  which  utilizes 


the  ECHO  satellite.  In  the  field  of  human  factors 
engineering,  Philco  has  developed  personnel  subsystems 
for  several  major  space  projects.  Philco  also  produces 
the  world's  largest  3-axis  satellite  tracking  antennas. 

These  achievements  are  dramatic  evidence  of  Philco's 
ability  to  integrate  its  extensive  resources  to  the  design 
and  production  of  the  most  sophisticated  electronic 
systems.  For  capacity,  facilities  and  experience  in 
space  technology,  look  to  the  leader  .  .  .  look  to  Philco. 

Government  end  Induftrlol  Group,  Philodelphlo  44,  Penntylvanie 


RHILCQ 

^  Qia/i^  (Af  (9trr 

Communications  and  Weapons  Division  •  Communications  Systems  Division 
Computer  Division  •  Sierra  Electronic  Division  •  Western  Development  Laboratories 
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TWO  KENNEDY  SELECTIONS  of  note  are  James  M.  Gavin  as  United  States  Ambassador  to 
France  and  James  £•  Webb  as  Administrator  of  the  National  Aeronautics  and  Space 
Administration.  A  53-year-old  retired  Army  lieutenant  general,  he  was  presi¬ 
dent  of  Arthur  D.  Little,  Inc.,  Cambridge,  Mass,  before  his  present  appointment. 

At  the  time  of  his  retirement  from  the  Army  in  1958,  General  Gavin  was  Deputy  u  e 
of  Staff  for  Research  and  Development.'  The  new  NASA  chief  has  served  as  a  director 
of  McDonnell  Aircraft  Corp.  and  as  a  vice  president  of  Sperry  Gyroscope  Corp.  Mr. 
Webb  has  held  the  government  posts  of  Budget  Bureau  Director  and  Under  Secretary 
of. St  ate. 

WHITE  HOUSE  STAFF  APPOINTMENTS  of  particular  interest  include  Jerome  B.  Wiesner, 
special  assistant  for  science  and  technology;  Brigadier  General  Chester  V.  Clifton, 
military  aide;  Colonel  Godfrey  T.  McHugh,  Air  Force  aide;  Commander  Tazewell  T. 

.  Shepard,  naval  aide. 

NAVY  SATELLITE  COMMUNICATIONS  SHIP  will  be  used  in  the  Army's  Project  Advent,  a  sys¬ 
tem  of  providing  world-wide  instantaneous  radio  communications  by  using  high  altitude 
satellites  placed  in  a  24-hour  orbit.  The  Navy's  Bureau  of  Ships  will  design  and 
develop  equipment  for  a  shipboard  satellite  communications  terminal  capable  of  com¬ 
municating  with  two  Army  shore  stations  through  the  Advent  satellite.  The  ship  will 
contain  an  antenna  system  capable  of  both  transmitting  and  receiving  at  microwave^ 
frequencies  while  maintaining  the  pointing  accuracy  required  in  spite  of  the  ship's 
motion.  Other  equipment  will  include  radio  receivers  and  transmitters,  communica¬ 
tions  security  devices,  trackers  and  telemetry  equipment,  an  ultra  precise  timing 
system,  accurate  navigation  equipment,  and  complex  computation  and  display  equip¬ 
ment.  A  World  War  II  Victory  Ship  hull  will  be  modified  for  the  Advent  shipboard 
terminal. 

TWO  TRANSIT  SATELLITES  "DE-SPINNED* — that  is  Navy  scientists  have  succeeded  in  vir¬ 
tually  stopping  the  rotation. of  the  orbiting  navigation  satellites.  The  achievement 
was  accomplished  on  the  Transit.  I-B  and  Transit  II-A  vehicles  by  using  the  earth's 
magnetic  field  as  a  brake,  according  to  Rear  Admiral  Paul  D.  Stroop,  Chief  of  the 
Bureau  of  Naval  Weapons.  A  satellite  is  made  to  spin  when  it  is. launched  into  orbit 
in  order  to  stabilize  its  motion.  Ultra  high  stability  radio  transmission  require¬ 
ments  for  the  Transit,  however,  made  it  necessary  to  reduce  the  satellite's  spin 
rate' to  less. than  one  revolution  in  100  seconds.  These  requirements  were  met  by  de¬ 
spin  rods  in  each  of  the  Transit  vehicles.  Thus  frequency  noise  was  reduced. 

ARMY  RESEARCH  OFFICE  at  Durham,  N.  C.,  has  been  transferred  to  the  command  of  the 
Army  Chief  of  Research  and  Development  as  part  of  the  plan  to  strengthen  Army  R&D 
mission  assignments.  Formerly  known  as  the  Office  of  Ordnance  Research,  Army  Re¬ 
search  Off ice— Durham  will  monitor  and  support  the  basic  research  program  of  all  the 
technical  services  of  the  Army  in  the  physical  sciences  field. 

CONTRACTS ;  ARMY ;  Bendix  Corp.,  Eclipse-Pioneer  Div. ,  continued  manufacture  of 
Inertial  guidance  system  for  Pershing  missile,  $20  million  (subcontract  from  Martin 
Co.);  Budd  Electronics,  Inc. ,  production  of  radio  relay  equipment,  $2.4  million; 
Telecomputing  Corp.,  Telecomputing  Services,  Inc.,  to  provide  data  reduction  for 
daily  missile  firings  at  White  Sands  Missile  Range,  N.  Mex. ,  $2  million.  NAVY ; 
Westinghouse  Electric  Corp.,  additional  production  of  radar  portion  of  air  missile 
control  system  for  F4H-1  Phantom  II  fighter  plane,  $8.3  million;  Lockheed  Aircraft 
Co.,  installation  of  Julie-Jezebel  detection  equipment  on  Neptune  antisubmarine 
aircraft,  $4.9  million;  Remington  Rand  Univac,  production  of  peripheral  equipment 
for  Naval  Tactical  Data  System  and  for  continuing  work  on  programming  and  system 
planning  phases  of  program,  $3.5  million;  Chance  Vought  Corp.,  production  of  KD2U-1 
supersonic  drones  to  be  used  as  targets  for  Bomarc  missiles,  $3.2  million.  AIR 
FORCE :  Aerojet-General  Corp.,  additional  research  and  development  work  on  MIDAS 
(Missile  Defense  Alarm  System)  infrared  subsystem,  $12  million  (subcontract  from 
Lockheed  Aircraft  Corp.);  Burroughs  Corp.,  installation  and  logistic  support  of 
data  processing  equipment  for  SAGE  (Semi-Automatic  Ground  Environment)  program  of 
North  American  air  defense,  $3.5  million;  Pacific  Semiconductors,  Inc.,  delivery  of 
ultra  high  reliability  silicon  computer  diodes  to  be  used  in  Minuteman  ICBM 
production,  $2.1  million  (subcontract  from  North  American  Aviation,  Inc.). 
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—  INDUSTRY  — 

will  construct  two  oceanographic  research  ships  for  the  Navy  under  a  • 
tract.  The  vessels  will  be  designed  to  serve  as  floating  laboratories 
for  use  in  oceanographic  research  which  will  have  application  to  current  antisub¬ 
marine  warfare  programs.  The  ships  will  have  scientific  equipment  installed  aboard 
to  study  the  ocean  and  its  effect  on  sound  transmission  and  to  make  other  tests. 

COMMUNICATIONS  CENTER  for  development  of  advanced  data  transmission  technologies 
for  space  and  military  computer  information  systems  was  established  last  month  by 
the  Federal  Systems  Division  of  IBM  Corp.  Research  work  at  the  Rockville,  Md.  cen¬ 
ter  will  emphasize  improvements  in  systems  design  and  reliability  in  both  radio 
spectrum  and  direct  wire  communications.  {Continued  on  pas^e  48) 
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SANTA  ANNA’S 
I.ACK  OF  RECONNAISSANCK. 
MIDWIFE  rO  rilE  BIRTH  OF 


Sam  Houston  said  that  knowing  what  the  other 
fellow  was  doing  placed  him  ahead  in  the  game 
of  war.  Santa  Anna  frequently  ignored  reconnaissance. 

These  contrasting  philosophies  set  the  stage  for  a  most 
remarkable  battle.  On  a  warm  April  afternoon,  1836, 
Santa  Anna  was  enjoying  a  siesta.  His  aides  sipped  cham¬ 
pagne  nearby.  Santa  Anna’s  entire  Mexican  army  felt  se¬ 
cure  as  it  nestled  against  the  San  Jacinto  River. 

Presumably,  Santa  Anna  would  have  been  more  ap¬ 
prehensive  if  he  had  known  that  a  courier.  Captain  Miguel 
Bachiller,  had  been  captured  by  Deaf  Smith,  one  of 
General  Houston’s  highly  effective  “eyes.”  Also  captured 
was  correspondence  which  mentioned  that  Santa  Anna  was 
camped  with  only  a  1,000  man  vanguard.  Sam  Houston’s 
800  man  army  paused  as  Deaf  Smith  reconnoitered,  re¬ 
turning  with  incredible  news  .  .  .  not  one  Mexican  scouted 


AL  between  the  two  forces.  The  Texans  attacked 
.  .  .  frontally  over  flatlands  in  the  middle  of  the 
afternoon  .  .  .  and  the  result  was  surprise  and  victory. 

Santa  Anna’s  power  had  been  based  on  maintenance  of  a 
potent  fighting  force.  But  Santa  Anna’s  downfall  resulted 
from  failure  to  plan  for  reconnaissance.  He  invited  defeat 
by  ignoring  reconnaissance  .  .  .  the  military  basic  that  has 
helped  shape  the  history  of  the  world. 


Today,  CATs  specialty  in  reconnaissance  is  helping  shape  history 
to  the  advantage  of  the  Free  World.  Typical  of  CAI  contributions 
is  the  Integrated  Reconnaisaance  Intelligence  System.  Known  as 
IRIS,  the  system  features  rapid  processing  and  the  ability  to  pro¬ 
duce  super-clear  photos  at  any  speed,  any  altitude,  day  or  night. 
The  IRIS  system  is  in  production  and  available  now. 

I  For  a  detailed  look  at  CATs  Full  Circle  Capability  write  for  the 
informative  brochure.  Sight  for  Flight. 


CHICAGO  AERIAL  INDUSTRIES,  INC. 

V  550  WEST  NORTHWEST  HIGHWAY,  BARRINGTON,  ILLINOIS  •  offices:  DAYTON,  LOS  ANGELES,  WASHINGTON,  D.C. 

OTHER  DIVISIONS:  KINTRONIC,  CHICAGO  AERIAL  SURVEY,  Franklin  Park,  Illinois;  PACIFIC  OPTICAL  CORP.,  Inglewood.  Calif. 
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SATURN  RECOVERY  SYSTEM  is  being  investigated  by  Ryan  Aeronautical  Co.  of  San  Diego 
Calif.,  under  a  study  and  design  contract  from  the  National  Aeronautics  and  Space 
Administration.  The  company  will  study  problems  involved  in  using  a  flexible 
glide  recovery  system  for  the  first  stage  of  the  Saturn  research  space  vehicle, 

Ryan  flexible  wing,  attached  to  the  Saturn  booster  in  streamlined  packaging,  would 
deploy  at  burnout  and  carry  the  rocket  back  to  a  pre-selected  site  on  land  through 
remote  command  guidance.  The  Saturn  recovery  project  is  aimed  at  saving  for  re¬ 
peated  re-use  the  expensive  100,000  pound  booster  which  otherwise  would  burn  out  and 
fall  into  the  sea.  The  Saturn  rocket  booster,  with  thrust  of  1.5  million  pounds, 
will  be  flight  tested  sometime  this  year. 

PACKARD  BELL  ELECTRONICS  CORF,  will  develop,  produce  and  install  an  automatic 
checkout  system  for  the  Saturn  space  vehicle  booster,  under  a  $3  million  contract 
from  the  George  C.  Marshall  Space  Flight  Center  of  the  National  Aeronautics  and  Space 
Administration.  Replacing  manual  checkout  equipment,  the  new  system  to  be  installed 
at  the  Marshall  Center’s  Quality  Division  will  be  used  for  making  mechanical  and 
electrical  tests  on  single  components,  subsystems  and  completed  boosters. 

LUNAR  SPACECRAFT  PLANS  are  being  discussed  by  officials  of  the  National  Aeronautics 
and  Space  Administration  and  Hughes  Aircraft  Co.,  the  firm  selected  by  NASA  for  con¬ 
tract  negotiations  to  build  a  spacecraft  called  Surveyor.  The  vehicle  will  be  de¬ 
signed  to  land  gently  on  the  moon,  perform  chemical  analysis  of  the  lunar  surface 
and  subsurface  and  relay  back  to  earth  television  pictures  of  lunar  features.  Plans 
call  for  seven  Surveyors  to  be  launched  to  the  moon  in  the  period  of  1963-66.  The 
California  Institute  of  Technology's  Jet  Propulsion  Laboratory,  NASA's  center  for 
lunar  and  planetary  exploration,  will  provide  technical  direction  for  the  program. 
Surveyor  program  is  expected  to  cost  more  than  $50  million. 

ANTENNA  POSITION  PROGRAMMER  SYSTEM  is  being  designed  and  built  by  Datex  Corp.  under 
a  contract  from  Collins  Radio  Co.  The  system  is  expected  to  be  used  in  tracking 
NASA  Nimbus  series  meteorological  satellites.  These  research  satellites  are  suc¬ 
cessors  to  the  Tiros  series  and  the  first  700-pound  Nimbus  is  expected  to  be  put 
into  orbit  by  a  Thor-Agena  rocket  sometime  next  year.  The  Datex  equipment  will  sup¬ 
ply  error  signals  (antenna  steering  signals)  to  the  antenna  servo  system.  These 
signals  will  be  obtained  from  pre-computed  orbit  on  teletypewriter  tape,  actual  an¬ 
tenna  position  from  an  antenna  position  encoding  system,  and  real  time  from  a  dig¬ 
ital  clock  system. 

MICROWAVE  SUBSYSTEMS  will  provide  the  primary  communications  link  in  the  new  $15.5 
million  MISTRAM  missile-tracking  system  being  developed  by  General  Electric  Co.  for 
the  Air  Force.  Three  separate  GE  subsystems,  tied  together  at  a  central  station, 
will  provide  communications  over  a  total  of  90  path  miles,  connecting  precision 
measurement  equipment  at  outlying  points  and  a  central  computer.  Each  of  two  paths 
between  the  outlying  areas  and  the  central  station  carries  18  two-way  voice  chan¬ 
nels  used  for  both  voice  communication  and  data  transmission.  Via  a  third  path,  the 
central  station  is  able  to  communicate  with  Patrick  Air  Force  Base  and  Cape  Canav¬ 
eral  over  24  voice  channels  carrying  voice,  data,  timing  signals  and  range  safety 
data.  MISTRAM  is  the  system,  scheduled  for  operational  use  by  1962,  which  will 
check  with  extreme  accuracy  the  guidance  performance  of  missiles  launched  at  the  At¬ 
lantic  Missile  Range. 

HOFFMAN  ELECTRONICS  CORP.  has  received  a  $150,000  Navy  contract  to  modify  the  AN/ 
UPA-24  IFF  aircraft  identification  system.  The  work,  which  will  be  performed  by 
Hoffman's  Military  Products  Div. ,  is  designed  to  remove  ambiguity  of  received  sig¬ 
nals  by  improving  decoding  circuitry.  IFF  (Identification,  Friend  or  Foe)  Is  used 
aboard  Navy  vessels  to  electronically  interrogate  and  identify  aircraft  detected  by 
shipboard  search  radar.  A  similar  system  is  used  commercially  in  air  traffic  con¬ 


trol  by  the  Federal  Aviation  Agency 
LING-TEMCO  ELECTRONICS.  INC 


__  _  _  _  _  Dallas, Texas,  has  received  a  $414,389  contract  fr 

the  U.S.  Army  Corps  of  Engineers  to  provide  a  fast  response  progress  reporting 
tern  for  Titan  I  missile  bases.  The  company  will  collect  data  at  each  Titan  I  c 
struction  site,  rapidly  process  the  data  with  its  IBM  704  electronic  computer  a 
related  equipment  and  report  the  current  status  of  each  detail  of  the  construct 
program  to  the  Corps  of  Engineers  Ballistic  Missile  Construction  Office  in  Los 
geles  and  to  the  affected  missile  sites. 

AIRTRAC  SYSTEM,  a  helicopter-transportable  electronic  air  defense  control  syste 
has  been  delivered  to  the  Marine  Corps.  Developed  by  Hughes  Aircraft  Co.,  the 
tern  will  coordinate  split-second  firing  of  Hawk  and  Terrier  guided  missile  batt 
at  hostile  supersonic  aircraft.  The  equipment  is  installed  and  transported  in 
helihuts,  portable  plastic  and  aluminum  shelters  which  are  carried  underneath  a 
helicopter.  (Continued  on  va^e 
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total  competence  in  computation  and  data  processing  —  the  breadth,  the  brains  and  the  background 


What  it  means:  total  competence  in  computation  as  it  applies  to  the  contract  team  program  and  airborne,  space,  surface, 
and  underwater  systems.  What  it  stands  for:  total  capability  in  all  areas  from  basic  research  through  field  service,  backed 
by  75  years  devoted  to  computation  and  data  processing.  What  it’s  been  doing:  directing  the  ALRI  team  and  developing 
its  miniaturized  airborne  data  processors;  developing  and  producing  Atlas  guidance  computers  and  high-speed  computers 
for  Polaris;  developing  high-speed  computers  for  Mauler,  U.  S.  Army's  newest  automatic  firing  air  defense  system. 
Where  it’s  going:  to  the  undefined,  the  unexplored,  the  unknown  .  .  .  serving  the  common  good  and  the  common  goal. 

Burroughs— TM 


Burrouglis  Corporation 


*NEW  DIMENSIONS  j  in  computation  for  military  systems' 
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CROWN  PHOTO.  INC.,  a  Washington,  D.C.  photo  processing  firm,  has  acquired  four  west 
Coast  companies  within  the  past  three  months.  The  companies  are  Chroma,  Inc.  of 
Seattle ;  Keith  Cole  Studios  of  San  Francisco  ;  Bremson  Photo  Industries  of  Kansas 
City;  and  Bear  Photo  of  San  Francisco. 

ITT'S  BRITISH  AFFILIATE.  Standard  Telephones  and  Cables  Ltd. ,  London,  has  received 
orders  totaling  more  than  $25  million  for  cable  and  equipment  for  COMPAC,  a  new 
trans-Pacif ic  telephone  cable  due  for  completion  in  1964.  STC  will  supply  2,800 
nautical  miles  of  submarine  cable,  242  submerged  telephone  repeaters  and  38  sub¬ 
merged  equalizers  for  the  COMPAC  project,  which  is  under  the  general  control  of  the 
Pacific  Cable  Management  Committee  composed  of  representatives  of  Australia,  Canada, 
New  Zealand  and  the  United  Kingdom.  The  new  Pacific  cable  system  will  have  a  band¬ 
width  equivalent  to  60  two-way  speech  circuits  spaced  4  kc  apart  or  their  equivalent 
using  other  types  of  frequency  multiplex  equipment. 

SSB  TRANSCEIVER  featuring  digital  tuning  has  been  developed  by  General  Dynamics/ 
Electronics,  Division  of  General  Dynamics  Corp.  Digital  tuning  consists  of  the 
selection  of  each  digit  corresponding  to  tens,  units,  tenths,  hundredths,  and  thou¬ 
sandths  of  megacycles. 

SPERRY  GYROSCOPE  CO.  will  develop  and  construct  high  power  transmitters  for  the 
discrimination  radar  system  of  the  Nike  Zeus  anti-missile  missile  system.  Sperry 
will  do  the  work  under  a  $11.5  million  contract  from  Bell  Telephone  Laboratories, 
prime  contractor  for  the  Army  project.  The  Nike  Zeus  system  employs  adveuiced  radars 
and  electronic  computers  to  detect  and  track  incoming  warheads,  discriminate  between 
real  warheads  and  decoy  devices  and  launch  and  control  Nike  Zeus  missiles  to  inter¬ 
cept  attacking  warheads  without  causing  damage  to  defended  areas. 

—  GENERAL  — 

RADIO  AMATEURS  will  gather  for  the  Tenth  Annual  SSB  Dinner  and  Hamfest  held  during 
the  week  of  the  IRE  International  Convention.  Sponsored  by  the  Single  Sideband 
Amateur  Radio  Association,  the  event  will  take  place  March  21st  at  the  Hotel  Stat- 
ler-Hilton  in  New  York  City. 

T.F.ADMASTER  COMPUTER  SYSTEM  of  conveying  specific  attendee  interests,  and  names,  back 
to  each  participating  exhibitor  at  trade  conventions  will  be  used  for  the  first  time 
at  the  IRE  International  Convention  this  month.  This  digital  computer  system  will 
save  both  exhibitors  and  visitors  much  time.  Instead  of  spending  time  filling  out 
cards  from  an  exhibitor,  for  further  information  a  visitor  merely  will  circle  the 
exhibitor's  leadmaster  number  on  his  registration  card,  which  is  turned  in  at  the 
end  of  the  convention.  Within  twenty-one  days  after  the  IRE  Show,  exhibitors  will 
receive  the  names,  addresses  and  other  pertinent  information  on  these  visitors. 
Developed  by  Data  Patterns  Inc.  of  New  York  City,  this  system  is  based  upon  the  use 
of  1000  numbers  which  have  been  assigned  to  exhibitors  and  are  listed  on  the  back 
of  all  the  registration  cards.  AFCEA  and  SIGNAL,  which  have  booth  4226,  will  use 
the  leadmaster  system. 

FREQUENCY  ALLOCATIONS  FOR  SPACE  COMMUNICATIONS  are  being  studied  by  a  special  group 
of  the  Joint  Technical  Advisory  Committee.  Sponsored  by  the  Institute  of  Radio 
Engineers  and  the  Electronic  Industries  Association,  JTAC  advises  the  Federal  Com- 
mvinioations  Commission  on  problems  regarding  the  administration  of  the  radio  spec¬ 
trum.  This  special  group,  headed  by  James  D.  O'Connell,  Vice  President,  General 
Telephone  &  Electronics  Laboratories,  Inc.,  will  make  recommendations  to  the  JTAC 
and  will  try  to  get  industry  members  to  contribute  their  ideas  and  time  to  solving 
the  complex  technical  problems  involved  in  Docket  13522. 

TWO  RUSSIAN  SPACE  FEATS  occurred  last  month.  A  1415-pound  spaceship  headed  for  the 
planet  Venus  was  fired  from  an  orbiting  sputnik,  Feb.  12.  Ten  days  earlier,  the 
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PANELS 

(])  Federal  Bar  Association  Panel  on  Government  Contract  Law  and 
Procedure  (Participants  include  the  Assistant  General  Counsels  of 
the  Army,  Navy  and  Air  Force.) 

(2)  Scientific  Applications  of  Photography  as  Related  to 
Communications  and  Electronics. 

(3)  Present  Status  and  Future  Concepts  of  World-Wide 
Communications  to  be  presented  by  International  Telephone  & 
Telegraph  Corporation. 

(4)  Industry  Report  on  Communications  and  Electronics  Developments 
to  be  presented  by  General  Telephone  &  Electronics  Corporation. 

SPEAKERS  Our  feature  speaker  for  the  banquet  this  year  will  be  Mr. 
Frederick  R.  Kappel,  President  of  AT&T.  A  prominent  military  leader 
will  speak  at  the  Keynote  Luncheon  and  an  outstanding  industrialist  will 
speak  at  the  Industrial  Luncheon. 

EXHIBITS  Two  adjoining  hotels  will  contain  quality  exhibits  from 
companies  which  are  leaders  in  the  communications-electronics  fields 
plus  special  exhibits  by  the  Army,  Navy  and  Air  Force. 

SOCIAL  EVENTSKeynote  Luncheon — Sparkling  entertainment  at  the 
Buffet  featuring  fabulous  acts — The  magnificent  Banquet  of  Banquets — 
Industrial  Luncheon.  Be  sure  to  invite  your  guests  and  reserve  your 
tables  early. 


NEW  HORIZONS  WITH  TIME  AND  DISTANCE  IN  FULL  RETREAT 
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1 5tti  AFCEA  Convention  •  Washington,  D.  C. 
Sheraton-Park  and  Shoreham  Hotels 
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Every  breakthrough  in  military  electronic  equipment  design  creates 

new,  complex  and  urgent  problems  in  installation,  modification,  testing, 
k  maintenance  and  personnel  training.  Hallicrafters  radical  new 

‘‘Blue  Streak”  project — utilizing  quick-reaction  techniques — offers 
experienced  Hallicrafters  support  teams  to  assist  key  military  personnel .  .  . 
pinpoints  problems  in  advance  .  .  .  solves  them  on  the  spot 
with  new  levels  of  speed  and  economy. 
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Looking  for  a  challenging  new  opportunity? 

For  this  expanding  program,  we  have  openings 
for  qualified  aeronautical  electronic  equipment 
systems  and  installation  engineers.  For  full  de¬ 
tails  in  confidence,  contact  William  F.  Frankart, 
Director  of  Engineering. 


TEAMWORK  IN  MAINTENANCE:  Hallicrafters 
mobile  test  vans  and  in-house  repair  of  black  boxes 
sets  new  standards  in  speed  and  reliability. 
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HALLICRAFTERS  REGIONAL  SALES  ENGINEERS 


William  E.  Peugh— Joseph  A.  Small 
4401  W.  5th  Avenue,  Chicago  24,  ill. 
VAn  buren  6-6300 

H.  Kenneth  Hudson 

626  Lakeview  Dr.,  Falls  Church,  Va. 

CLearbrook  6-4978 


Thomas  H.  Pretorius 

7558  S.E.  15th  St.,  Oklahoma  City.  Okla. 

PErshIng  7-2456 


Merle  J.  Long 

513  E.  Manchester  Blvd.,  Suite  201,  Inglewood  1,  Calif. 
ORchard  2-6861 


Leopold  Slernlicht 
2  Kolton  Dr.,  Rome,  N.Y. 
FF  7-7430 


James  R.  Spencer 
Box  435,  Lincroft,  N.J. 

SHadyside  7-2369  (Red  Bank,  N.J.) 


Earl  L.  GIffin 

Box  568,  Far  Hills  Br.,  Dayton  9,  O. 
AXminster  8-5239 
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f  TEAMWORK  IN  PLANNING:  Halllcrafters  "BLUE  STREAK" 
Teams  provide  electronic  industry  technology  in  support  of 
military  programming  groups  for  SAC  aircraft  at  OCAMA  and 
other  materiel  commands. 
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TEAMWORK  IN  MODIFICATION:  Modernization 
of  RF  transmission  systems  completed  in  30% 
less  time  through  "BLUE  STREAK"  team 
assistance  to  base  maintenance  groups. 


TEAMWORK  IN  INSTALLATION:  Advanced  ECM  equipments 
are  installed  by  "BLUE  STREAK">SAC  teams  with  a 
minimum  of  down  time.  Maintenance  and  operational 
training  is  speeded  up.  too. 


new  striking  force 

Jbr  electronic  technical  support 

halllcrafters  ^  blue  streak  project 

For  further  information  on  Hallicrafters  facilities  and  experience  in  military  electronics 
research,  development  and  production,  please  write  to:  THE  HALLICRAFTERS  CO.. 
MILITARY  ELECTRONICS  DIVISION,  CHICAGO  24,  ILLINOIS. 
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AFCEA  Sastoining  and  Group  Members 

Communicationt — Electronics — Photography 


Ugfd  brnhw  an  the  firms  who  are  sustaining  and  group  members  of  the  Armed  Forces  Communications 

By  their  membership  they  indicate  their  readiness  for  their  share  (n  industry's  part  in  national  firmnomi 

of  its  key  employees  or  officials  for  In^ldual  membership  in  AFC  FA,  thus  forming  a  group  of  the  highest  trained  men  i  the  elec- 

tronhs  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufacture 

ing,  procurement,  and  operation. 


Sustaining  Members 

American  Telephone  &  Telegraph 
Coey  Long  Lines  Department 
Cook  Electric  Co« 

General  Electric  Co.,  Defense  Elec¬ 
tronics  Div. 

International  Telephone  & 

Telegraph  Corp. 

New  York  Telephone  Co. 

Radio  Corporation  of  America 
Western  Electric  Co.,  Inc. 

Group  Members 
Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Fonndiy  Co. 
American  Radio  Relay  League,  The 
American  Telephone  &  Telegraph  Co. 
Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  Co. 

Andrew  Corp. 

Anseo  Division,  General  Aniline  & 
Film  Corp. 

Arnold  Engineering  Co.,  The 
Associated  Electrical  Industries  Ltd. 
Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co. 
Ltd. 

Autonetics,  Division  of  North  Ameri¬ 
can  Aviation,  Inc. 

Barry  Controls  Inc. 

BeU  Telephone  Company  of  Pennsyl¬ 
vania,  The 

Bell  Telrahone  Laboratories  Inc. 
Bendix  Radio  Division,  The  Bendix 
Corp. 

Bendix  Systems  Division,  The  Bendix 
Corp. 

Bliley  Electric  Co. 

Bruno-New  York  Industries  Corp. 

Bndd  Electronics,  Inc. 

Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Ine. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  A  Potomac  Tel.  Co.,  The 
Cincinnati  A  Suburban  Bell  Tel.  Co., 
The 

Collins  Radio  Co. 

Colunibia  Broadcasting  System,  Inc. 
Comptometer  Corp. 

Contraves  Italiana  S.p.A. 
Convair/Pomona,  Convair  Division  of 
General  Dynamics  Corp. 

WilUam  C.  C^pp  A  Associates 
Copperweld  Steel  Co. 

Comell-Dubilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division,  Avco  Corp. 

Decca  Navigator  Co.  Ltd. 

Delco  Radio  Division,  General  Motors 
Corp. 

Designers  For  Industry,  Inc. 
Developmental  Engineering  Corp. 


Diamond  State  Telephone  Co.,  The 
Dictaphone  Corp. 

DuKane  Corp. 

Du*Mont,  Allen  B.,  Laboratories,  Div. 
of  Fairchild  Camera  A  Instrument 
Corp. 

Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 
Elgin  Metalformers  Corp. 

Fairchild  Camera  A  Instrument  Corp. 
General  Dynamics/Electronics,  Divi¬ 
sion  of  General  Dynamics  Corp. 
General  Telephone  A  Electronics 
Corp. 

GilfiUan  Bros.  Inc. 

GP  Engineering  Services,  Inc. 

Gray  Manufacturing  Co.,  The 
Dallamore  Electronics  Co. 

Hallicrafters  Co.,  The 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Division, 
Hazeltine  Corp. 

Heinemann  Electric  Co. 

Hoffman  Electronics  Corp.,  Military 
Products  Div. 

Hogan  Faximile  Corp. 

Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co.,  Inc. 
Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines  Corp. 
International  Resistance  Co. 
International  Standard  Engineering, 
Inc. 

Jansky  A  Bailey,  a  Division  of  Atlan¬ 
tic  Research  Corp. 

Jerrold  Electronics  Corp. 

Kleinschmidt,  Division  of 

Smith-Corona  Marchant  Inc. 
Laboratory  for  Electronics,  Inc. 

Leich  Sales  Corp. 

Leukurt  Electric  Co.,  Inc. 

Litton  Industries,  Inc. 

Lockheed  Aircraft  Corporation 
Loral  Electronics  Corp. 

Machlett  Laboratories,  Inc.,  The 

Magnavox  Co.,  The 

Marconi's  Wireless  Telegraph  Co. 

Ltd. 

Martin  Co.,  The 
Materiel  Telephonicpie,  Le 
Maxson  Electronics  Corp.,  The 
McCoy  Electronics  Co. 

Melpar,  Inc. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  A  Tele¬ 
graph  Co.,  The 
Mullard  Ltd. 

Muter  Co.,  Rola  A  Jensen  Divisions 
Mycalex  Corporation  of  America 
National  Co.,  Inc. 

New  England  Tel.  A  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northrop  Corporation 
Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co.,  The 
Pacific  Telephone  A  Telegraph  Co., 
The 


Packard-Bell  Electronics  CcH’p. 

Page  Communications  Engineers,  Inc. 
Pan  American  World  Airways,  Inc. 
Paraplegics  Manufacturing  Co.,  Inc. 
Phelps  Dodge  Copper  Products  Corp. 
Philco  Corp. 

Photographic  Society  of  America 
Plessey  Co.  Ltd.,  The 
Prodelin  Inc. 

Radiation  Inc. 

Radio  Corporation  of  America, 
Astro-Electronic-  Products  Div. 

Radio  Corporation  of  America, 
Defense  Electronic  Products 
Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Raytheon  Co. 

RCA  Great  Britain  Ltd. 

Red  Bank  Division,  The  Bendix  Corp. 
Reeves  Instrument  Corp. 

Republic  Aviation  Corp. 

Rixon  Electronics,  Inc. 

Rocke  International  Corp. 

Ryan  Aeronautical  Co. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Society  of  Motion  Picture  A  Tele¬ 
vision  Engineers 

Southern  Bell  Telephone  A  Telegraph 
Co. 

Southern  New  England  Telephone  Co., 
The 

Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Electronics  Co. 

Standard  Telephones  A  Cables  Ltd. 
Stanford  Research  Institute 
Surprenant  Mfg.  Co. 

Sylvania  Electric  Products  Inc. 
Technical  Materiel  Corp.,  The 
Telectro  Industries  Corp. 

Tele-Dynamics  Div.,  American  Bosch 
Arma  Corp. 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments  Incorporated 
T.M.C.  (Canada)  Ltd. 

Tung-Sol  Electric  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co.  of  Missouri 
United  Transformer  Corp. 

Varian  Associates 
Vitro  Electronics,  Division  of  Vitro 
Corporation  of  America 
Waterman  Products  Co.,  Inc. 

Webcor,  Inc.,  Electronics  Division 
West  Coast  Telephone  (^, 

Western  Union  Telegraph  Co.,  The 
Westinghouse  Electric  Corp, 

Westrex  Corp.,  a  Division  of  Litton 
Industries,  Inc. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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COMLOGNET: 

world’s  most  advanced  data  communications  system 
designed  for  the  Air  Force  by  Western  Union. 


This  instantaneous  communications  and  data  net¬ 
work  has  the  capability  of  handling  every  known  form 
of  electronic  communications  swiftly,  accurately,  and 
automatically.  Upon  completion  in  1962,  Comlognet 
will  have  a  daily  capacity  of  seven  million  punched 
cards  in  its  five  U.S.  centers,  making  it  the  world’s 
largest  data  processing  system.  Future  expansion. 


including  the  handling  of  data  from  overseas  installa¬ 
tions,  will  be  readily  accommodated. 

Modernization  of  Comlognet  is  another  first  for 
the  U.S.  Air  Force  and  Western  Union.  Acting  as 
prime  contractor.  Western  Union  designed  and  en¬ 
gineered  this  electronic  network  in  participation 
with  other  companies. 


WESTERN  UNION  ...finds  better  ways  to  speed  it  electronically 
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NATIONAL  OFFICERS 


President 


1st  Vice  President 
Maj.  Gen.  Harold  W.  Grant, 
USAF* 


4th  Vice  President 
Frank  Stoner* 


Benjamin  H.  Oliver,  Jr.* 

2nd  Vice  President  3rd  Vice  President 

Maj.  Gen.  R.  T.  Nelson,  USA*  Rear  Adm.  Frank  Virdcn, 

USN* 

5th  Vice  President 
Walter  H.  Pagenkopf* 


General  Manager 
W.  J.  Baird 


Secretary 
F.  T.  Ostenberg 


General  Counsel 
Frank  W.  Woaencraft 


Treasurer 
W.  Earl  Trantham 


George  W  Bailey 
Percy  G.  Black 
Frederick  R.  Furth*t 


PERMANENT  DIRECTORS 

Tlieodore  S.  Gary 
William  J.  Halligan 
Frederick  R.  Lack 


Joseph  R.  Redman 
David  Samoff 
W.  Walter  Watts 


1961 

Harry  E.  Austin 
George  L  Back 
Roland  C.  Davies 
E.  K.  Foster 
Francis  H.  Lanahan 
Paul  S.  Mirabito 
Peter  Schenk 
Robert  C.  Sprague 


DIRECTORS 


1962 

Theodore  L.  Bartlett 

Maj.  Gen.  G.  A.  Blake,  USAF 

Ben  S.  Gilmer* 

Joseph  E.  Heinrich 
John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 
Stephen  H.  Simpson 


1963 

Leonard  D.  Callahan 
A.  F.  Cassevant 
Walter  C.  Hasselhom 
Walter  P.  Marshall 
Henry  J.  McDonald 
A.  L.  Pachynski 
William  L.  Roberts 
Ellery  W.  Stone 


1964 

Francis  L.  Ankenbrandt 
W.  Preston  Corderman 
E.  U.  DaParma 
George  L.  HaUer 
Charles  F.  Home 
David  R.  Hull 
John  W.  In  wood 
Walter  K.  MacAdam 


*  Executive  Committee  Member.  ^Immediate  Past  President. 


AFCEA  CHAPTER  ORGANIZATION 

REGIONAL  VICE  PRESIDENTS  AND  CHAPTER  OFFICERS 


REGION  A 

Regional  Vice  President — Robert  B.  Rich¬ 
mond,  General  Radio  Co.,  West  Concord, 
Mass.  New  England  States,  New  York, 
New  Jersey, 

BOSTON:  Pres. — Louis  J.  Dunham,  Jr., 
Franklin  Technical  Institute,  41  Berkely 
St.,  Boston,  Mast.  Sec. — William  Melan- 
ton,  Cambridge  Thermionics  Corp.,  447 
Concord  Ave.,  Cambridge. 

PORT  MONMOUTH:  Pres.— Dr.  Hans  K. 
Ziegler,  213  Perrine  Ave.,  Elberon,  N.  J. 
Sec. — Maj.  Melvin  F.  Werksman,  USAR,  7 
Bauer  Ave.,  Elberon,  N.  J. 

LEXINGTON-CONCORD:  Pres.— Lt.  Col. 
D.  V.  Mayer,  USAF,  AMC  Electronics  Sys¬ 
tem  Center,  L.  G.  Hanscom  Field,  Bedford, 
Mass.  Sec. —  l/Lt.  J.  Burkley,  USAF,  AMC 
Electronics  System  Center,  L.  G.  Hanscom 
Field,  Bedford,  Mass. 

NEW  YORK:  Pres. — G.  D.  Montgomery, 
AT&T  Co.,  32  Ave.  of  the  Americas.  Sec. 
— R.  W.  Kleinert,  AT&T  Co.,  233  Broad¬ 
way,  N.  Y.,  N.  Y. 


NORTHEASTERN  UNIVERSITY:  Pres.— 
R.  Zaruba,  66  Washington  St.,  Wellesley, 
Mass.  Sec. — M.  Feerick,  Jr.,  96  Library  St., 
Revere,  Mass. 

ROME-UTICA:  Pres.— Lt.  Col.  M.  Bobela, 
Hq.  GEEIA,  Box  123,  Griffiss  AFB,  N.  Y. 
Sec. — L.  P.  Chemlen,  P.O.  Box  247,  Rome, 
N.  Y. 

SOUTHERN  CONNECTICUT:  Pres.-^ohn 
N.  Higgins,  Marketing  Management  Asso¬ 
ciates,  Inc.,  Ridgefield,  Conn.  Sec. — J.  A. 
Leopold,  Dictaphone  Corp.,  375  Howard 
Ave.,  Bridgeport. 

SYRACUSE:  Pres. — Colin  W.  Getz,  New 
York  Telephone  Co.,  108  West  Fayette  St., 
Syracuse,  N.  Y.  Sec. — John  G.  Labedz, 
Lyndon  Road,  Fayetteville,  N.  Y. 


REGION  B1 

Regional  Vico  President  —  George  C. 
Ruehl,  Jr.,  Electronic  Aids,  Inc.,  2118  St. 
Paul  Street,  Baltimore,  Md.  Delaware,  Dis¬ 
trict  of  Columbia,  Maryland,  Eastern 
Pennsylvania  and  Virginia, 


BALTIMORE:  Pres.  —  Cdr.  Bob  Kirsten, 
USCG,  U.  S.  Coast  Guard  Yard,  Curtis 
Bay,  Baltimore  26,  Md.  Sec. — Thomas  E. 
Thompson,  Jr.,  The  Martin  Company. 

PHILADELPHIA:  Pres. — Robert  G.  Swift, 
Bell  Tel.  Co.  of  Pa.,  121  N.  Broad  St., 
Phila.,  Pa.  Sec. — T.  D.  Callahan,  Jr.,  Bell 
Tel.  Co.  of  Pa.,  1835  Arch  St.,  Phila.,  Pa. 

WASHINGTON:  Pres. — K.  B.  Lewis,  East¬ 
man  Kodak  Co.,  1000  Conn.  Ave.,  Wash. 
6,  D.  C.  Sec. — H.  A.  Crossland,  General 
Electric  Co.,  777  14th  St.,  Wash.  5,  D.  C. 


REGION  B2 

Regional  Vico  President — Paul  H.  Clark, 
Radio  Corporation  of  America,  224  N. 
Wilkinson  St.,  Dayton,  Ohio.  Kentucky, 
Ohio,  West  Virginia  and  Western  Penn, 

CINCINNATI:  Pres.— Ralph  G.  Edwards, 
American  Tel.  &  Tel.  Co.,  1014  Vine  St., 
Cincinnati  2,  Ohio.  Sec. — Henry  Lemeur, 
1329  Arlington  St. 
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iYTON-WRIGHT:  Pres.— Col.  Robert  L. 
Salzarulo,  USAP,  1148  Cloverfield  Ave., 
Dayton,  Ohio.  Sec.— K.  C.  McClellan, 
Ist  &  Ludlow  Sts.,  Talbott  Bldg.,  Rm.  256, 
Dayton  2,  Ohio. 

'XINGTON:  Pres.— Maj.  K.  J.  Holmes, 
Lexington  Signal  Depot,  Lexington,  Ky. 
Sec. — E.  W.  Galins,  201  Roman  Rd. 

PITTSBURGH:  Pres.— R.  H.  Creps,  Bell  Tel. 
Co.,  201  Stanwix  St.,  Pgh.  22,  Pa.  Sec. — 
H.  W.  Shepard,  Jr.,  625  Stanwix  St.,  Pgh. 


REGION  C 

Regional  Vice  President — W.  K.  Mosley, 
^outhern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta, 
ra.  Southeastern  States  along  Atlantic 
tnd  Gulf  coasts — from  North  Carolina 
lo  Louisiana  including  Tennessee. 

^ATLANTA;  Pres. —  J.  S.  Seigle,  Southern 
I  Tel.  &  Tel.  Co.,  805  Peachtree  St.,  N.  E., 

f  Atlanta,  Sa.  Sec. — M.  S.  Butler,  P.  O.  Box 
685,  Atlanta  Airport,  Atlanta  20,  Ga. 

lAUGUSTA-PORT  GORDON:  Pres.  — Col. 
J  T.  J.  Trainor,  Route  2,  Pox  1016,  Augusta, 
1  Ga.  Sec. — L/C  H.  T.  Crowell,  Hqs.  De¬ 
tachment  (Television  Branch)  U.  S.  Army 
Southeastern  Signal  School,  R.  Gordon,  Ga. 

CAPE  CANAVERAL:  Pres.— Lt.  Col.  J.  W. 
Kelly,  USAF,  90  S.  Poinciana  Dr.,  Eau 
Gal  lie,  Fla.  Acting  Sec. — W.  S,  Fincher, 
141  Albatross  Dr.,  Eau  Gallie,  Fla. 

CENTRAL  FLORIDA:  Sec.— Russell  R.  Ran- 
dell,  208  So.  Manhattan  Ave.,  Tampa,  Fla. 

GULF  COAST:  Pres.— H.  D.  Yund,  10  -  30th 
St.,  Gulfport,  Miss.  Sec. — R.  C.  Cox, 
Southern  Bell,  500  Rich  Ave.,  Gulfport, 
Miss. 

LOUISIANA:  Pres. — J.  C.  Morris,  206  Gib¬ 
son  Hail,  Tulane  U.,  6823  St.  Charles  Ave., 
New  Orleans  18.  Sec. — W.  J.  de  Armas, 
Jr.,  Southern  Bell  Tel.  &  Tel.  Co.,  520 
Barronne  St.,  New  Orleans  13. 

MIDDLE  GEORGIA:  Pres. — N.  H.  Rodgers, 
1293  Radio  Dr.,  Macon,  Ga.  Sec. — J.  D. 
Walker,  225  N.  Davis  Dr.,  Warner  Robins, 
Ga. 

MONTGOMERY:  Pres— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 
3549  Cloverdale  Rd.,  Montgomery,  Ala. 

NORTH  CAROLINA:  Pres: — J.  F.  Havens, 
Carolina  Tel.  and  Tel.  Co.,  Tarboro,  N.  C. 
Sec. — John  C.  Coley,  Carolina  Tel.  and  Tel. 
Co.,  517  Hay  Street,  Fayetteville,  N.  C. 

NORTHWEST  FLORIDA:  Pres.— Maj.  Ray 
Kinslow,  USAF,  Air  Proving  Ground  Cen¬ 
ter,  3201st  ABW,  Eglin  Air  Force  Base, 
Fla.  Sec. — Capt.  Roy  L.  Stover,  4751st 
ABRON,  Box  491,  Eglin  AF  Aux.  Fid.  #9. 

ORANGE:  Pres.— Lt.  Col.  D.  Dobbins,  USAF 
(Ret.).  Sec. — J.  A.  Trutter,  1013  Ensenada 
Dr.,  Orlando. 

PENSACOLA:  Pres.— Lt.  Cmdr.  H.  M. 
Young,  4216  Acacia  Dr.,  Pensacola,  Fla. 
Sec. — D.  E.  Hansen,  208  Emerald  Ave., 
Pensacola. 

SOUTH  CAROLINA:  Pres.— H.  L.  Lackey, 
Southern  Bell  Tel.  &  Tel.  Co.,  Columbia, 
S.  C.  Sec. — Donald  D.  Harris,  Southern 
Bell  T&T  Co.,  Owen  Bldg.,  Columbia,  S.  C. 


REGION  D 

Regional  Vice  President — Maj.  Gen.  Harry 
Reichelderfer,  USA  (Ret.),  Southwest  Re¬ 
search  Institute,  8500  Culebra  Rd.,  San 
Antonio,  Tex.  New  Mexico,  Texas,  Okla¬ 
homa,  Arkansas. 


LAWTON-FORT  SILL:  Pres.— Col.  R. 
Laskowsky,  U.  S.  Army  Artillery  &  Missile 
School,  Fort  Sill,  Okie.  Sec. — C.  E. 
Warner,  208  N.  31st  St.,  Lawton,  Okla. 

NORTH  TEXAS:  Pres.— R.  T.  Shiels,  Ana¬ 
conda  Wire  &  Cable  Co.,  1201  Fidelity 
Union  Life  Bldg.,  Dallas  I.  Sec. — Robert 
J.  Novak,  AT&T  Co.,  212  No.  St.  Paul  St., 
Dallas. 

SOUTH  TEXAS:  Pres.— Col.  A.  Burke,  Hqs., 
4th  U.  S.  Army,  Ft,  Sam  Houston,  Texas. 
Sec. — W.  Gillum,  (same  address). 

TINKER-OKLAHOMA  CITY:  Pres.— R.  E. 
Howard,  Southwestern  Bell  Tel.  Co.,  405 
N.  Broadway,  Oklahoma  City,  Okla.  Sec. 
— G.  Billy,  3406  Bella  Vista,  Midwest  City, 
Okla. 

WHITE  SANDS  MISSILE  RANGE:  Pres.— 
S.  D.  Cozby,  704  Sugeant  St.,  White  Sands, 
N.  M.  Sec. — C.  E.  O'Meara,  1400  S.  Luna, 
Las  Cruces,  N.  M. 


REGION  E 

Regional  Vice  President — ^Walter  H.  Pag- 
enkopf.  Teletype  Corp.,  5555  Touhy  Ave., 
Skokie,  III.  Michigan,  Indiana,  Illinois, 
Wisconsin,  Minnesota,  Iowa,  Missouri, 
Kansas,  Nebraska,  North  Dakota,  South 
Dakota,  Wyoming,  Colorado. 

CHICAGO:  Pres. — William  L  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
III.  Sec.  —  Sanford  Levey,  1303  Lincoln 
Ave.  So.,  Highland  Park,  III. 

DECATUR:  Pres. — Capt.  J.  J.  Lacey,  53 
Whippoorwill  Dr.,  Decatur,  III.  Sec. — E.  R. 
Etter,  1675  E.  Clay,  Decatur,  III. 

GREATER  DETROIT:  Pres.— Col.  J.  I. 
Vanderhoof,  1921  Brock  Court,  Ann  Arbor, 
Mich.  Sec. — J.  R.  Saxton,  Michigan  Bell 
Telephone  Co.,  1109  Washington  Blvd. 
Bldg.,  Detroit. 

KANSAS  CITY:  Pres.— Lt.  Col.  G.  D. 
Meserve,  USAF(Ret.),  6211  West  55th  St., 
Mission,  Kansas.  Sec. — R.  P.  Baker,  South¬ 
western  Bell  Tel.  Co.,  6500  Troost,  Kansas 
City,  Missouri. 

ROCKY  MOUNTAIN:  Pres.  — Col.  L.  C. 
Heartz,  2301  Clarkson  Dr.,  Colorado 
Springs,  Colo.  Sec. — Maj.  H.  W.  Beaver, 
USAF  (Ret.),  1936  Downing  Dr.,  Colorado 
Springs. 

SCOTT-ST.  LOUIS:  Pres.— Col.  David  W. 
Baugher,  MOANG,  No.  I  Grant  Road,  St. 
Louis  23,  Mo.  Sec. — Allan  L.  Eisenmayer, 
P.O.  Box  456,  Trenton,  III. 


REGION  F 

Regional  Vice  President — Lt.  Cdr.  Ray  E. 
E.  Meyers,  USN  (Ret.),  717  Anderson  Way, 
San  Gabriel,  Calif.  Arixona,  Utah,  Neva¬ 
da,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington. 

ARIZONA:  Pres.— Lt.  Col.  C.  D.  Harding, 
1 01 A  Henry  Circle,  R.  Huachuca.  Sec. — 
G.  P.  Walther,  P.  O.  Box  4152,  Huachuca 
City. 

GREATER  LOS  ANGELES:  Pres.— John  W. 
Atwood,  Hughes  Aircraft  Co.,  Culver  City, 
Calif.  Sec. — Joseph  H.  Goodrich,  Pacific 
Tel.  &  Tel.  Co.,  737  S.  Flower  St.,  Los 
Angeles  17,  Calif. 

SACRAMENTO:  Sec.— Capt.  Robert  Me- 
Morrow,  951  La  Sierra  Drive. 

SAN  DIEGO:  Pres.— Capt.  John  H.  Allen, 
USN,  Navy  Electronics  Lab.,  San  Diego 
52,  Cal.  Sec. — Paul  Vasquez,  9445  Doheny 
Rd.,  Santee,  Calif. 


SAN  FRANCISCO:  Pres.— Col.  H.  L.  Davis. 
Jr.,  331  Infantry  Terrace,  Presidio  of  San 
Francisco,  Calif.  Sec. — H.  W.  Weddell, 
Rm.  1 1 7,  Bldg.  35,  Presidio  of  San  Fran¬ 
cisco,  Calif. 

SANTA  BARBARA:  Pres. — RAdm.  Clarence 
C.  Ray,  63  Manzanita  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Sec.— Walter  W. 
Montgomery,  Raytheon  Co.,  P.O.  Box  636. 

SEATTLE:  Pres. — R.  Pace,  Pacific  Tel.  & 
Tel.  Co.,  1200  3rd  Ave.,  Seattle  I,  Wash. 
Sec. — W.  E.  Cruse,  4001  W.  Concord  St. 


EUROPEAN  REGION 

Regional  Vice  President — Brig.  Gen.  Ken¬ 
neth  F.  Zitzman,  USA  (Ret.),  International 
Standard  Engineering,  Inc.,  40  Rue  de  Sevres, 
Boulogne-sur-Seine,  France. 

FRANKFURT:  Pres.— Ralph  L.  Prokop, 
USA  Procurement  Center,  APO  757,  N.  Y. 

LONDON:  Pres.— Lt.  Col.  W.  H.  Ritx, 
MAAG-UK,  Box  28,  FPO,  NY,  NY.  Sec,— 
Lt.  Col.  S.  B.  Hunt.  CINCNELM  Staff, 
Box  6,  FPO,  NY.  NY. 

PARIS:  Pres. — Maj.  Gen.  Frank  W.  Moor¬ 
man,  Signal  Div.,  SHAPE,  APO  55,  N.  Y^ 
N.  Y.  Sec. — Maj.  John  E.  Mills,  7th  Sig¬ 
nal  Battalion.  SHAPE.  APO  55.  NY.,  N.Y. 

SWITZERLAND:  Pres.- -Capt.  Gerald  C. 
Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  See. — Robert  V.  Lindsey, 
Inti.  Telecommunications  Union,  Geneva. 


PACIFIC  REGION 

Regional  Vice  President — Maj.  Gen.  Gor¬ 
don  A.  Blake,  USAF,  Hq  PACAF,  Box  2, 
APO  953,  San  Francisco,  Calif. 

HAWAII:  Pres.— Col.  W.  A.  Simpson.  USA. 
Signal  OfRce,  Hq.  USARPAC.  APO  958, 
San  Francisco,  Calif.  Sec. — Lt.  Col.  G.  A. 
Kurkjian,  USA  (same  address). 

KOREAN:  Sec.— William  L.  Wardell.  OEC, 
RD-CD,  APO  301,  S.  F. 

MARIANAS:  Pres. — Cmdr.  C.  J.  Alley, 
USN,  U.  S.  Naval  Comm.  Sta.,  Navy  926, 
FPO,  San  Francisco,  Calif.  Sec. — Lt.  Cmdr. 
W.  Scott,  USN,  P.  O.  Box,  FPO,  San  Fran¬ 
cisco,  Calif. 

OKINAWA:  Pres. — Lt.  Col.  Russell  Marks. 
313th  Air  Division,  APO  239,  San  Ran- 
cisco,  Calif.  Sec. — ^Thomas  G.  Byrd,  Jr., 
Hqs.  U.S.  Army  Signal  Group,  RYIS  APO 
331,  San  Francisco. 

PHILIPPINE:  Pres.— Lt.  Col.  M.  A.  Vargas, 
USAF.  Hq.  13th  Air  Force.  APO  74.  San 
Francisco,  Calif.  Sec. — CWO-2  Robert  L 
Cloud,  1961st  AACS  Gp.,  Box  496,  APO 
74,  San  Francisco. 

TOKYO:  Pres. — H.  F.  Van  Zandt,  Standard 
Electric  Corp.,  Box  49,  Shiba  P.O.,  Tokyo, 
Japan.  Sec. — P.  W.  Becker,  Hq.  U.  S.  Army 
Sig.  Comm.  Agency,  APO  343,  San  Fran¬ 
cisco,  Calif. 


CHAPTERS  AT  LARGE 

ALASKA:  Pres.— Col.  H.  L.  Hughes.  USAF. 
Hq.  Alaskan  Air  Command,  APO  942, 
Seattle,  Wash.  Sec. — R.  E.  Witsiepe,  Phil- 
co  TechRep  Div.,  Hqs.,  AAC,  Box  6301, 
APO  942,  Seattle,  Wash. 

SAN  JUAN:  Pres. — Clyde  Dickey,  Porto  Rice 
Telephone  Co.,  P.  O.  Box  4275,  San  Juan, 
P.  R.  Sec. — Albert  R.  Crumley,  Jr.,  Crum¬ 
ley  Radio  Corp.,  Box  10073,  Caparra 
Heights,  San  Juan. 
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By  definition,  ''Reliability  is  the  probability  that  a  device, 
perform  its  intended  functioafor.aspeeifiMDeiiiK^itrne'iinid^^^ 


ei^i||t&)n  of  MeGh-TroflUr'C^brafion  is  based  on  consistent  dedication  .to' 
ividf&ABIUTfM  -prototype  and  full  production  in  the  fieWiT^'lffecision 
m|fiil"febpatidBJand  electronic  assembly, 

^^^(fi^(^fi1^?howingvthe'^f^^^^  of  our  plants,  equipment,  facilities  and  skills  is 
available.  Write  for  your  copy  now. 


Manufacturers  of  Aircraft ‘arid  Missile  Components 

1635  N.  ,25tJ)..Aveni,^,jj|elrOTe  Park,  Illinois  •  phone  FI  4-9823 
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REGION  A 
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A  dinner-meeting  was  held  January 
12  at  the  Boston  Naval  Shipyard, 
Charlestown,  Mass.  Ninety  guests  rep¬ 
resenting  thirty-two  companies  attend¬ 
ed.  Guest  speaker  Dana  W.  Atchley, 
Jr.,  president.  Microwave  Associates, 
gave  an  illustrated  talk  on  Inter-Plane¬ 
tary  Communications. 

Inter-Planetary  Communications,  the 
new  techniques  being  applied  to  achieve 
usable  signals  at  low  power  levels,  has 
recently  received  much  public  atten¬ 
tion.  Mr.  Atchley  was  able  to  provide 
up-to-the-minute  information  on  this 
subject. 

He  questioned  how  far  one  would 
have  to  go  to  find  life  similar  to  that 
which  we  experience  on  this  planet.  He 
said  present  indications  are  that  there 
is  nothing  in  our  solar  system  capable 
of  supporting  life  similar  to  ours.  It 
appears  that  the  closest  solar  system 
where  there  might  be  similarity  to  ours 
is  two  stars,  eleven  light  years  away. 
Although  attempts  have  been  made  to 
detect  any  possible  electro-magnetic 
radiation  from  these  stars,  as  yet  there 
has  been  no  success. 

Mr.  Atchley  went  on  to  indicate  that 
the  ultimate  may  not  be  in  electro¬ 
magnetic  radiation,  but  in  light,  par¬ 
ticularly  with  the  development  of  the 
LASER  type  of  transmission. 

Lexington-Concord 

A  luncheon  meeting  was  held  Janu¬ 
ary  27  at  the  Carriage  House.  Guest 
speaker  was  the  Honorable  Brad  Morse 
(R),  5th  Congressional  District,  Mass. 

New  York 


Newly  elected  chapter  president 
Glenn  Montgomery  arranged  the  pro¬ 
gram  for  the  meeting  at  the  Belmont 
Plaza  Hotel  on  January  25.  Charles 
Mapes,  assistant  chief  engineer,  Amer¬ 
ican  Telephone  and  Telegraph  Co.,  dis¬ 
cussed  the  project  Big  Bounce  and  its 
effect  on  future  world-wide  communi¬ 
cations. 

He  discussed  many  aspects  of  the 
successful  Echo  experiment,  as  well  as 
the  need  for  satellite  communication 
channels  for  world-wide  telephone,  tele¬ 
vision  and  data  services  of  the  future. 
Mr.  Mapes  has  had  wide  experience  in 
communication  engineering  with  pres¬ 
ent  responsibilities  for  long-range  plan¬ 
ning,  equipping  and  building  engineer¬ 
ing  and  customer  telephone  products 
for  the  Bell  System. 

Mr.  Mapes  used  a  motion  picture  and 
slides  in  his  presentation.  He  pointed 
out  that  Big  Bounce  experiments  were 
successfully  evaluated  in  a  two-way 
circuit  operating  between  Holmdel, 
New  Jersey,  and  Goldstone,  California. 

He  said  that  by  the  year  1980  the 
rest  of  the  world  should  equal  our 


U.  S.  capacity  which  he  anticipates  will 
be  in  the  order  of  235  million  subscrib¬ 
ers.  He  said  that  Big  Bounce  satellite 
propagation  techniques  would  be 
cheaper  to  provide  than  transatlantic 
cables  and  it  was  reasonable  to  antici¬ 
pate  international  rates  to  be  reduced. 

Mr.  Mapes  said  that  the  American 
Telephone  and  Telegraph  Co.  is  pro¬ 
ceeding  with  the  development  and  con¬ 
struction  of  experimental  active  satel¬ 
lites  of  the  type  it  expects  to  use  in  a 
world-wide  system.  He  said  “we  are 
now  prepared  to  contract  for  launching 
these  satellites  and  proceed  with  nec¬ 
essary  construction  of  ground  stations. 
AT&T  would  like  to  move  ahead  rap¬ 
idly  and  is  prepared  to  spend  its  money 
and  dedicate  its  technical  know-how  to 
the  solution  of  the  many  problems 
ahead  in  the  development  of  space 
communications.” 

Henry  Bang  was  presented  with  a 
certificate  of  appreciation  for  his  two 
years’  service  as  chapter  president.  The 
presentation  was  made  by  Lud  Engler, 
RCA  Communications. 

Northeastern  University 

Newly  elected  officers  of  the  chapter 
are:  president,  Robert  Zaruba;  vice 
president,  Richard  Garvin;  secretary, 
Martin  Feerick,  Jr.;  treasurer,  Thomas 
Gagnon. 

The  schedule  of  activities  for  the 
winter  term  was:  November  23,  orien¬ 
tation  meeting  and  guest  speaker  Lt. 
Col.  Sovern,  SigC,  who  spoke  on  the 
topic  “Italy”;  November  30,  business 
meeting  to  form  committees,  appoint 
chairmen  and  assign  projects;  Decem¬ 
ber  14,  practical  exercise,  the  set-up  of 
a  small  telephone  system;  December 
21,  a  field  trip  to  Sylvania  Electric 
Products,  Inc.,  to  see  MOBIDIC;  Jan¬ 
uary  4,  “The  Tale  of  Two  Cities,”  a 
film  of  the  atomic  bombing  of  Hiro¬ 
shima  and  Nagasaki;  January  11,  a 
film  “The  Soviet  Soldier”;  January  18, 
Col.  Evans,  PMS  at  Northeastern  Uni¬ 
versity,  spoke  on  “Communications.” 

The  chapter  is  busy  preparing  to 
take  motion  pictures  and  tape  record 
the  school’s  biggest  social  event  of  the 
year,  the  Military  Ball. 

REGION  B1 

Philadelphia 

A  capacity  crowd  of  over  300  attend¬ 
ed  the  January  12  meeting  at  the  U.  S. 
Army  Signal  Supply  Agency  to  hear 
R.  M.  Goetchius,  Western  Electric 
Company  manager  for  Project  Mercury. 
He  spoke  on  the  problems  associated 
with  setting  up  the  tracking  sites  and 
the  communications  needed  to  put  a 
manned  vehicle  into  space.  The  talk 
was  illustrated  with  slides  and  a  mo¬ 
tion  picture. 

National  president  Benjamin  H. 
Oliver,  Jr.,  was  also  present  and  dis- 


_ ) 

cussed  the  aims  of  the  Association  and 
outlined  some  plans  for  the  coming 
National  Convention. 

Brig.  Gen.  Charles  S.  Hays,  who  re¬ 
cently  succeeded  Gen.  Littell  in  com¬ 
mand  of  USASSA,  welcomed  the  group 
to  his  installation.  Gen.  Hays  is  a  vice 
president  of  the  chapter. 

REGION  C 

Augusia-Ft.  Cordon 

Richmond  County’s  Civil  Defense  dL 
rector,  Mrs.  G.  W.  Freiberg,  discussed 
the  importance  of  Communications  in 
Civil  Defense  at  the  January  meeting 
of  the  chapter. 

Assisted  by  F.  A.  Saxon,  Georgia 
Power  Company  executive,  Mrs.  Frei¬ 
berg  told  the  more  than  one  hundred 
members  present  of  the  administrative 
and  technical  problems  still  to  be 
solved  to  make  Civil  Defense  more  ef¬ 
fective.  She  emphasized  the  importance 
of  planning  for  any  possible  emergen¬ 
cy  situation. 

On  display  outside  the  Ft.  Gordon 
Officers  Open  Mess,  where  the  dinner 
meeting  was  held,  was  the  large  mobile 
communications  van  and  power  trailer 
operated  by  the  county  C.  D.  organiza¬ 
tion.  Following  the  meeting  members 
inspected  the  van  and  its  400-watt 
emergency  radio  transmitter. 

Guests  at  the  head  table  included 
Brig.  Gen.  B.  H.  Pochyla,  STC  Com¬ 
mander,  and  Col.  R.  R.  Creighton,  Dep¬ 
uty  Commander,  both  AFCEA  national 
committee  members. 

Cult  Coast 

The  chapter  held  a  dinner  meeting 
at  the  Keesler  Air  Force  Base  January 
9  with  99  members  and  guests  attend¬ 
ing.  In  addition  to  a  guest  speaker, 
new  officers  were  installed. 

Those  elected  for  1961  are:  presi¬ 
dent,  Howard  D.  Yund;  1st  vice  presi¬ 
dent,  programs,  Maj.  John  W.  Gledhill; 
2nd  vice  president,  membership,  SMS 
James  F.  Musick;  secretary,  R.  C.  Cox; 
treasurer.  Miss  Christine  Smith. 

Guest  speaker  was  Lt.  Col.  Joe  Beler 
(Ret.),  formerly  department  director 
of  Keesler’s  Radio  Operating  Depart¬ 
ment  and  Ground  Electronic  Depart¬ 
ment  and  now  associated  with  Collins 
Radio  Co.  of  Dallas,  Texas. 

,  Col.  Beler  showed  slides  and  films 
explaining  Project  Short  Order,  the 
means  by  which  SAC  Headquarters  can 
communicate  with  any  SAC  aircraft 
anywhere  in  the  world.  SAC  operators 
dial  the  desired  communications  chan¬ 
nel  on  the  telephone  dial  and  the  tele¬ 
phone  lines,  radio  antennas  and  receiv¬ 
ers  automatically  connect  and  make 
ready  the  operation  within  seconds. 

Col.  Beler  was  assigned  to  the  Op¬ 
erations  Division  of  SAC  Headquarters, 
Offutt  AFB,  Nebraska,  before  his  re¬ 
tirement. 
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Northwest  Florida 

Thirty  members  and  guests  attended 
the  January  20  meeting  at  Angelo’s 
Restaurant,  Panama  City.  Leonard 
Ruggles,  chief  engineer,  Wirecom  Divi¬ 
sion,  Cook  Electric  Company,  Chicago, 
Ill.,  addressed  the  group. 

Mr.  Ruggles  spoke  on  telephone  pro¬ 
tective  devices  currently  in  use,  and 
showed  a  film  which  described  the  pres¬ 
ent  and  future  uses  and  advancements 
in  telephone  protective  devices. 

Yearly  election  of  officers  will  take 
place  at  the  March  17  meeting  to  be 
held  at  Fort  Walton  Beach. 


REGION  D 

South  Texas 

Newly  elected  officers  of  the  chapter 
are  as  follows:  president.  Col.  Al¬ 
vin  Burke,  SigC;  vice  presidents,  Ed¬ 
win  S.  C.  Coppock,  Col.  Hugh  More¬ 
land,  J.  D.  Rainbolt,  Lt.  Col.  William 
Jackson;  secretary,  Wilbur  Gillum; 
treasurer,  George  Bristow. 

Directors  of  the  chanter  are  Maj. 
Gen.  Millard  Lewis,  Maj.  Gen.  H. 
Reichelderfer,  Col.  Ed  Houghton,  Col. 
Robert  D.  Easters,  L.  H.  Hudson,  Os¬ 
car  Screws,  and  Steve  Simpson. 

White  Sands  Missile  Range 

On  December  21  the  chapter  elected 
the  following  officers  for  1961:  presi¬ 
dent,  Scott  D.  Cozby;  1st  vice  presi- 
I  dent,  Harold  A.  Lambeth ;  2nd  vice 
president,  William  M.  Balentine,  Jr.; 
secretary,  Charles  E.  O’Meara;  treas¬ 
urer,  Clarence  M.  Decker. 


REGION  E 

Decatur 

A  business  meeting  was  held  at  the 
Decatur  Signal  Depot,  Myer  Hall,  on 
January  31.  Following  the  meeting, 
chapter  president  Captain  Lacey  showed 
slides  on  Thule,  Greenland,  the  Arctic, 
and  aerial  views  of  the  North  Pole. 

Scott-St.  Louis 

Guest  speaker  at  the  January  6  din¬ 
ner  meeting  was  Captain  J.  K.  Hyatt, 
USNR,  vice  president,  engineering, 
Anheuser-Busch,  Inc.  He  was  intro¬ 
duced  by  Comdr.  George  W.  Laidlaw, 
USNR,  Commercial  Department,  AT&T, 
St.  Louis.  The  meeting,  held  at  Au¬ 
gustine’s  Restaurant,  was  attended  by 
107  members  and  guests. 

Capt.  Hyatt  spoke  on  “The  Cold 
War — Its  Impact  on  the  Home  Front.” 
He  discussed  the  Communist  influence 
around  the  world  and  in  turn  the  in¬ 
fluence  it  has  on  our  own  domestic 
affairs  and  policies. 

February  3  Dr.  Robert  E.  Beam, 
professor  of  E.  E.  at  Northwestern  Uni¬ 
versity  and  Consultant  (R&D)  for  The 
Hallicrafters  Company,  spoke  on 
“Putting  Satellites  to  Work  in  Commu¬ 
nications.” 


REGION  F 

Arizona 

The  chapter  held  its  second  meeting 
of  the  current  year  at  the  Ft.  Huachuca 
Officers  Club  on  January  20.  Some  100 
members,  their  wives  and  guests  at¬ 
tended.  Cosponsor  of  the  meeting  was 
IBM. 

Speaker  for  the  evening  was  Robert 
P.  Crago,  manager  of  IBM’s  Federal 
Systems  Division,  who  spoke  on  “Com¬ 
munication  Meets  Its  Master.” 

Mr.  Crago  pointed  out  how  the  in¬ 
fant  of  the  electronics  field,  the  data 
processor,  has  challenged  the  commu¬ 
nications  industry  as  a  source  of  new 
development.  He  outlined  how  data 
processing  techniques  have  been  found 
to  be  the  answer  to  longstanding  prob¬ 
lems  of  controlling  communications 
systems.  Going  back  to  early  examples, 
Mr.  Crago  plotted  the  history  of  the 
development  of  communications  control 
by  data  processors  and  emphasized  fu¬ 
ture  possibilities  which  well  may  revo¬ 
lutionize  the  communications  field. 

In  March  the  chapter  will  hold  its 
meeting  at  the  Davis-Monthan  Air 
Force  Base  in  Tucson,  where  the  co- 
sponsor  will  be  RCA. 

Greater  Los  Angeles 

A  meeting  was  held  January  18  at 
the  Statler  Hilton,  Golden  State  Room. 
Guest  speaker  Lt.  Gen.  Francis  H. 
Griswold,  USAF,  spoke  on  “Strategic 
Air  Command  and  the  Role  of  Com¬ 
munications.”  Gen.  Griswold,  vice 
commander-in-chief  of  Strategic  Air 
Command,  has  been  at  his  present  as¬ 
signment  for  six  years. 

Chapter  president  John  W.  Atwood 
has  announced  that  future  meetings  will 
be  held  March  15  and  May  17. 

General  Griswold  said  that  the  pri¬ 
mary  mission  of  SAC  is  to  preserve  the 
peace.  It  is  a  challange  in  command¬ 
ing  and  controlling  the  Air  Force’s 
most  formidable  and  diverse  force  in 
preventing  Mr.  Khrushchev  from  push¬ 
ing  the  war  button.  SAC’s  sophisticated 
communications  are  of  all  forms  in¬ 
cluding  radio,  all  types  and  frequen¬ 
cies,  private  line  telephone  and  tele¬ 
typewriter,  switching  keys,  buzzers  and 
lights.  All  of  these  go  to  keeping  a 
24  hour  every  day  “Fail  Safe”  deterrent 
to  starting  a  “hot”  war. 

San  Francisco 

A  dinner  meeting  was  held  at  Fort 
Mason  Officers  Open  Mess  on  January 
27.  Guest  speaker  was  Col.  Albert  J. 
Mandelbaum,  USA,  SigC  (Ret),  who 
discussed  “NATO  Communications.” 

During  a  30-year  career  with  the 
Signal  Corps  one  of  Col.  Mandel- 
baum’s  outstanding  achievements  oc¬ 
curred  as  chief  of  Telecommunications 
Branch,  Signal  Division,  Supreme 
Headquarters  Allied  Powers  Europe,  in 
Paris,  France.  Through  his  efforts  a 
seventy-eight  million  dollar  Forward 
Scatter  Communication  System  span¬ 
ning  the  European  continent  was  ap¬ 


proved  by  the  North  Atlantic  Council 
of  NATO,  and  subsequently  estab¬ 
lished. 

Col.  Mandelbaum  explained  the  new¬ 
ly  established  ionospheric  and  tropo¬ 
spheric  forward  scatter  systems,  whictf 
extend  from  Norway  through  Westerni 
Europe  to  East  Turkey.  These  systemsl 
are  owned  and  controlled  by  SHAPE, 
the  military  headquarters  within  the 
NATO  alliance.  These  systems  supple¬ 
ment  the  natural  communication  net¬ 
works  and  provide  for  the  critical  com¬ 
mand  communications  between  SHAPE 
and  its  subordinate  echelons. 

Seattle 

W.  Wayne  Killinger,  engineer.  Pa¬ 
cific  Telephone — Northwest,  was  guest 
speaker  at  the  January  11  dinner  meet¬ 
ing.  Thirty-six  members  and  guests  at¬ 
tended  the  meeting  held  at  the  Benja¬ 
min  Franklin  Hotel. 

Mr.  Killinger  gave  a  presentation  on 
the  use  of  microwave  by  the  Bell  Sys¬ 
tem.  His  lecture,  which  included  the 
use  of  mockups  and  illustrations,  also 
featured  technical  excursions  designed 
to  brief  the  engineers  on  new  micro- 
wave  developments.  An  actual  minia¬ 
ture  microwave  circuit  was  set  up  and 
used  to  demonstrate  the  effects  of  wave 
polarization  and  the  importance  of 
proper  antenna  focusing.  The  proper¬ 
ties  of  various  types  of  waveguides 
were  also  discussed. 


EUROPEAN  REGION 

Paris 

Chapter  president  Major  General 
Frank  W.  Moorman,  Chief  Signal  Offi¬ 
cer,  SHAPE,  gave  a  presentation  of 
the  U.  S.  Army  Signal  Corps  Research 
and  Development  program  at  the  De¬ 
cember  6  meeting.  Ninety-three  mem¬ 
bers  and  guests  attended  the  dinner 
meeting. 

The  talk,  which  was  presented  in 
both  English  and  French,  included 
color  slides.  General  Moorman  de¬ 
scribed  various  types  of  Signal  equip¬ 
ment  now  under  development. 


PACIFIC  REGION 

Marianas 

The  December  15  meeting  held  at 
the  Breakers  Club  was  sponsored  by 
the  U.  S.  Navy.  There  were  67  mem¬ 
bers  and  guests  present.  Capt.  C.  John 
Alley,  USN,  commander.  Naval  Com¬ 
munications  Station,  who  is  the  Senior 
Military  Communicator  on  Guam,  was 
elected  president  of  the  chapter. 

Other  officers  elected  for  1961  are: 
executive  vice  president.  Major  Frank 
A.  Wall,  USAF;  vice  president,  pro¬ 
grams,  Harry  Engel,  KUAM  radio  and 
TV,  vice  president,  membership,  John 
Welch,  FAA;  secretary,  Lt.  Cmdr.  Wal¬ 
ter  Scott,  USN;  treasurer,  1st  Lt.  Jo¬ 
seph  Anderson,  USAF. 
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FINGERTIP  TUNING 

with  accuracy.  The  latest  In  a 
series  of  general  coverage  HF  receivers  features  single 
sideband  and  AM  reception  with:  extreme  dial  accuracy, 
visual  setting  within  one  kc  throughout  the  range  -  high 
frequency  stability,  particularly  suited  to  receiving 


THE  51S-1 


NEW  FROM  COLLINS  - 


pre-assigned  frequencies 


optimum  selectivity,  made 


possible  by  Collins  Mechanical  Filters, 
for  difficult  monitoring  assignments  -  all  in  one  compact, 
lightweight,  easily  installed  unit  g|g||||lllllllllilj^^ 

Write  for  descriptive  brochure. 


rniiiMg^ 


COLLINS  RADIO  COMPANY  •  CEDAR  RAPIDS,  IOWA  •  DALLAS,  TEXAS  •  BURBANK,  CALIFORNIA 

SEE  THE  NEW  COLLINS  51S-1  RECEIVER  AT  THE  LR.E.  SHOW  MARCH  20-23 
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(p^*o^o  At  the  January  25  maeftng:  (L  fo  R)  newly  elected  chapter  vice  president  Frank  Gunther,  Radio  Engineering  Labo* 
ratories;  president  Glenn  Montgomery,  AT&T  Long  Lines;  guest  speaker  Charles  Mapes.  assistant  chief  engineer,  AT&T;  Henry  Bang,  out¬ 
going  chapter  president,  (photo  right)  Northeaetern  University — Newly  elected  officers  are;  |L  to  R)  Richard  Garvin,  vice  president; 
Martin  Feerick,  secretary;  Robert  Zaruba,  president;  Thomas  Gagnon,  treasurer. 


Calf  Coast _ (photo  left)  Newly  elected  officers  of  the  chapter  are:  (front  row,  L  to  R)  treasurer.  Miss  Christine  Smith;  president,  Howard 

D.  Yund;  vice  president  for  programs,  Maj.  John  W.  Gledhill,  Jr.;  (back  row,  L  to  R)  secretary,  R.  C.  Cox;  vice  president  for  membership. 
SMSgt.  James  F.  Musick,  (photo  right)  Atlanta — At  the  November  29  meeting:  (front  row  L  to  R)  Brig.  Gen.  W.  H.  Wise,  board  of  direc¬ 
tors;  guest  speaker  Harold  S.  Black,  Bell  Laboratories;  Ben  Gilmer,  board  of  directors;  (back  row,  L  to  R)  Kelly  Mosley,  board  of  directors; 
John  S.  Seigle,  president;  guest,  L.  G.  Rodefeld,  Delta  Airlines. 
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.  .  .  communications 
from  ground  to  aircraft  is  achieved 
with  Wilcox  single  sideband  equipment. 

The  North  American  Air  Defense  Command 
Combat  Operations  Center  maintains  world-wide 
communications  with  the  Commander-in-Chief,  NORAO, 
through  the  NORAD  Single  Sideband  Air/Ground  Station, 
operated  by  the  47th  Communications  Squadron  at  Peterson 
Field,  Colorado  Springs,  Colorado.  It  also  provides  a  vital 
world-wide  communications  link  for  ADC,  MATS,  SAC  and  others 

engaged  in  the  defense  of  our  country. 

The  majority  of  the  equipment  of  this 
station  is  supplied  by  Wilcox.  It  is 
indicative  of  Wilcox’s  ability  to  de¬ 
sign,  engineer  and  manufacture 
advanced  electronic  systems. 

wiUox 

ELECTRIC  COMPANY,  INC. 

Fourteenth  &  Chestnut 
Kansas  City  27,  Missouri,  U.S.A. 
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Boston — (photo  left)  At  the  January  12  meeting  Dana  W.  Atchley,  Jr.,  president,  Microwave  Associates,  explains  the  Intricacies  of  a  Para¬ 
metric  Amplifier.  Pictured  are  (L  to  R)  chapter  director,  Robert  Richmond,  Mr.  Atchley  and  chapter  president  Louis  Dunham,  (photo  right) 
Arizona — At  the  January  20  meeting:  (L  to  R)  Col.  Otto  Saar,  chief  of  stafF,  USAEPS;  guest  speaker  Robert  P.  Crago,  International  Busi¬ 
ness  Machines;  Col.  Charles  H.  Burch,  deputy  commander,  U.  S.  Army  Electronic  Proving  Ground. 


Association  News 


Executive  Committee  Meets 

A  quarterly  meeting  of  the  AFCEA 
Executive  Committee  was  held  Janu¬ 
ary  26  in  Washington,  D.  C.  Among 
items  of  business  was  the  appointment 
of  two  new  regional  vice  presidents  and 
the  appointment  of  Robert  B.  Rich¬ 
mond,  General  Radio  Co.,  to  replace 
Glenn  Montgomery,  recently  elected 
president  of  the  New  York  chapter,  as 
Region  A  vice  president. 

Brigadier  General  Kenneth  F.  Zitz- 
man,  USA  (Ret.)  is  regional  vice  presi¬ 
dent  of  the  European  Region  which 
includes  the  chapters  of  Frankfurt, 
London,  Paris  and  Switzerland.  Re¬ 
gional  vice  president  of  the  Pacific  Re¬ 
gion  is  Major  General  Gordon  A. 
Blake,  USAF.  Chapters  include  Hawaii, 
Korea,  Marianas,  Okinawa,  Philippine 
and  Tokyo. 

Other  subjects  covered  were:  the 
15th  Annual  AFCEA  Convention;  spe¬ 
cial  March  Air  Force  issue  of  Signal; 
and  the  nominating  committee  selec¬ 
tions  for  1961. 

As  We  Go  To  Press 

The  Middle  Georgia  chapter,  at 
Warner  Robins,  Georgia,  received  its 
charter  on  February  14  and  the  Pensa¬ 
cola  chapter  in  Florida  was  chartered 
February  22.  Hogan  Faximile  Corp.  is 
a  new  group  member. 

Pan  American  World  Airways 
Joins  Association 

Pan  American  World  Airways,  Inc., 
Guided  Missile  Range,  Electronic  En¬ 
vironmental  Test  Facility  Project  has 
joined  the  Association.  The  group  will 
be  associated  with  the  Arizona  chapter 
of  AFCEA. 

H.  F.  Jacobson,  project  manager, 
will  act  as  company  representative. 
Others  named  to  membership  are: 
R.  M.  Gramling,  assistant  project  man¬ 


ager;  E.  L.  Johnson,  program  manage¬ 
ment  manager;  H.  E.  Redding,  engi¬ 
neering  manager;  J.  H.  Lenhart,  in¬ 
strumentation  manager;  J.  Ewing,  pro¬ 
gram  engineer;  Glen  Lockhard,  area 
operations  manager;  E.  B.  Worthing¬ 
ton,  communications  engineer;  W. 
Wrigglesworth,  communications  super¬ 
visor;  R.  Reed,  operations  manager. 

GP  Engineering  Services,  Inc. 
Becomes  New  Group  Member 

GP  Engineering  Services,  Inc.,  an 
organization  which  offers  engineering 
talent  and  publication  facilities,  has 
joined  the  Association.  Chris  Behrens, 
vice  president.  New  York  Division,  will 
act  as  company  representative. 

Those  named  to  membership  are:  A1 
Seltzer,  department  manager  GP, 
Philadelphia;  Beryl  Wolk,  vice  presi¬ 
dent  GP,  Philadelphia;  Leonard  Lu¬ 
cas,  vice  president  GP,  Philadelphia; 
Jack  Silver,  office  manager  GP,  Phila¬ 
delphia;  George  Sincerny,  office  man¬ 
ager  GP,  New  York;  Robert  Davis, 
sales  manager.  New  York;  Milt  Slot- 
nick,  sales  manager,  Philadelphia;  Mil- 
ton  Wood,  manager.  Technical  Writing, 
New  York;  Ivan  Sohonyay,  manager. 
Communications  Engineering,  New 
York. 


In  Memoriam 

The  Association  is  sorry  to  re¬ 
port  the  recent  death  of  a  re¬ 
spected  and  admired  friend.  Theo¬ 
dore  L.  Weyn,  an  executive  in 
the  Department  of  Labor,  will 
long  be  remembered  for  his  ef¬ 
forts  in  furthering  the  aims  and 
objectives  of  AFCEA.  He  served 
with  outstanding  merit.  We  ex¬ 
tend  our  sympathy  to  his  family. 


Col.  K.  E.  Shiflet  Receives  Medal 

Lt.  Col.  Kenneth  E.  Shiflet  was  re¬ 
cently  awarded  the  Army  Commenda¬ 
tion  Medal  for  gaining  ^‘invaluable  new 
prestige  for  the  Army  Signal  Corps 
and  greater  public  appreciation  of  the 
importance  of  its  mission  and  accom¬ 
plishments.”  The  award  was  presented 
by  Maj.  Gen.  R.  T.  Nelson,  Chief  Sig¬ 
nal  Officer,  at  a  Pentagon  ceremony. 

Col.  Shiflet  has  held  the  post  of 
Technical  Liason  Officer  since  August 
1957.  He  was  a  contributing  editor  to 
Signal  magazine  during  his  assignment 
in  Washington.  His  valuable  aid  as 
liason  on  behalf  of  AFCEA  will  long 
be  remembered.  He  has  been  reassigned 
to  the  Armed  Forces  Staff  College, 
Norfolk,  Va. 


Maj.  Gen.  R.  T.  Nel¬ 
son,  CSIgO,  (second 
from  left)  with  Lt. 
Col.  K.  E.  Shiflet  and 
family  following 
presentation  of  the 
Army  Commendation 
Medal. 
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NEW  MEMBERS 

Listed  below  are  new  members  of  the  AFCEA  who 
have  joined  the  Association  during  the  month  of  January, 
Members  are  listed  under  the  chapter  with  which  they  are 
affiliated.  Amateur  radio  operators  are  listed  with  their 
call  letters. 


Alaska 

William  0.  Baughman 
Gordon  S.  Bell 
Merle  W.  Berrie 
Arthur  E.  Broeg 
Maj.  William  J.  Brown 
Bobby  G.  Burnett 
Fred  D.  Chiei,  Jr. 

Capt.  J.  A.  Crowley,  USAF 
Frank  R.  Cuda 
Lt.  Col.  V.  E.  Daniel,  USAF 
Ist  Lt.  Oscar  G.  Diessner,  Jr. 
Kenneth  L.  Eaton,  K50KK 
James  0.  Ekstodt 
Lt.  Col.  H.  0.  Flathmann,  USAF 
Thomas  A.  Galloway 
Thomas  C.  Harris 
Allan  J.  Holbrook 
Lt.  Col.  John  R.  Horne,  USAF 
Cmdr.  E.  C.  Humphres,  USAF 
Cmdr.  G.  E.  Kempler,  USN 
Samuel  H.  Kimball 
E.  C.  McCollough 
Robert  J.  McGrane 
[John  P.  Mowen 

'Maj.  Edward  F.  Nassoiy,  USAF 
Howard  E.  Nestlerode 
Paul  E.  Patterson 
Charles  J.  Schrey,  Jr. 

Col.  Charles  A.  Thorpe,  USAF 
Carrel  W.  Upter grove 
CWO  Manuel  D.  Vital 
Angus  R.  Wilmoth 
Robert  C.  Young,  EX-W50RL 
Robert  T.  Young 
James  L.  Zehner 


2nd  Lt.  W.  M.  Kirk,  Jr.,  USA 
Robert  L.  Longshore,  Jr. 
Walter  F.  McDonald 
James  W.  Minchew 
Lt.  Anthony  J.  Ricciardi 
Capt.  Felix  S.  Satey 
Charles  A.  Stewart 
Capt.  Joseph  D.  Strowd 
Sgt.  A.  V.  Sullivan,  USA 
Walter  S.  Williams 
W.O.  Michael  M.  Winkler 
Cornelius  Zwart 

Baltimore 

Walter  A.  Carlson 
John  N.  Johnson 
Robin  B.  Pape 

Boston 

Richard  D.  Burton 
Edwin  B.  Dallin 
John  E.  McDevitt 
Joseph  M.  Van  Horn 

Cape  Canaveral 
Ralph  L.  Evans 

Chicago 

William  Arrott 
Lt.  Col.  E.  G.  Davis,  USAR 
Lawrence  F.  Douglas 
Philip  G.  Eckert 
Carroll  W.  Hanna 
Ralph  G.  McNeil 
Irving  Moss 
Walter  Witte 


Arizona 

O.  M.  Akey 
J.  Ewing 
R.  M.  Gamling 
H.  F.  Jacobson 
E.  L.  Johnson 
J.  H.  Lenhart 
Glen  Lockhard 
H.  E.  Redding 
R.  Reed 

Richard  Lee  Van  Tilburg 
E.  B.  Worthington 
W.  Wrigglesworth 

Atlanta 

James  D.  Baer 
Sam  J.  Elliott 
William  F.  Gannon 
Cecil  J.  Johnson 
William  Y.  Joyce,  K4VPJ 
Donnell  Murray 
George  S.  Schultz 

Augusta-Ft.  Gordon 

Thomas  J.  Carswell 
Thomas  J.  Corrigan 
Neal  M.  Dunn 
Kermit  A.  Falk 
SFC  Henry  P.  Fletcher 
Clifford  Juan  Herzberg 
Lt.  Richard  H.  Howes,  USA 
Robert  E.  Hughes 


Dayton^W  right 

Ellwood  E.  Cook 
John  E.  Wilkinson 

Decatur 

Sam  Akman 
Donald  Allison 
Donald  Kenneth  Allison 
Alan  Anderson 
Carl  Ballhorst 
Leslie  Brown 
Loren  E.  Cox 
Robert  D.  Cruthis 
Roger  Fulk 
Roy  Groves 
Ronald  H.  Hunter 
Thurman  A.  Lambirth 
David  McClure 
Mel  Mellinger 
Max  A.  Napierski 
Thomas  Radley 
Dave  Kent  Roberts 
Stanley  H.  Roberts 
W.  J.  Semelka 
John  W.  Snow 
Elmer  T.  Soden 
Tom  Soden 
Robert  Soloman 
Lamar  J.  Sparks 
John  Todd 
Ruth  A.  Wilber 
Stanley  E.  Wilber 


Ft.  Monmouth 

Stanley  Blumstein 
Albert  W.  Bush 
Robert  G.  Douglas,  Sr. 

Charles  Evans 
Robert  N.  Griggs 

Frankfurt 

1st  Lt.  Earl  N.  Dunn 

Greater  Los  Angeles 

Warren  V.  Boughton 
T.  J.  Cunningham,  W6PIF 
John  Ellis  Edwards 
William  M.  Ferguson 
Harold  W.  Foster 
James  V.  Guthrie 
Alfonzo  J.  Izzo 
Robert  C.  Jackson,  K6GWH 
William  G.  Jackson,  Jr. 

Chris  C.  Larson 
R.  B.  Leng 
Raymond  B.  Morgan 
Bruce  W.  Prestwich 
Maj.  W.  L.  Sandidge,  USAF 
Hans  M.  Schniff 
Howard  F.  Shepherd,  Jr. 
Thodore  J.  Sokol 
Maj.  Jess  Uslan,  USAR 

Gulf  Coast 

Dovel  Boles 

Capt.  F.  W.  Doherty,  USAF 
Kansas  City 

Gerald  D.  Franklin 
Lt.  Col.  L.  E.  Johnson,  USA 
Wayne  L.  Miller 
Carl  H.  Sapper,  Jr. 

John  R.  Stein 
Sgt.  George  Stephens 

Korea 

Ray  Holthaus 

Lawton^Ft.  Sill 

James  R.  Lucas 

Lexington^Concord 

Col.  David  H.  Barger,  USAF 
Maj.  Ralph  E.  Bickerton,  USAF 
Col.  R.  E.  Bohan,  Jr.,  USAF 
Edward  M.  Colbert 
Robert  L.  Ewing,  Jr. 

Grady  C.  Holt 

J.  Cabot  Lyford 

Col.  J.  D.  Nottingham,  USAF 

Albert  G.  Patard 

John  P.  Retelle,  KIOVH 

William  R.  Toye 

Louisiana 
Will  S.  Temple,  Jr. 

Montgomery 

George  W.  Hails 

New  York 

Chris  Behrens 

Wolfram  R.  Cisenius 

James  R.  Coleman 

Harry  B.  Coxhead 

Lt.  Col.  C.  Davidson,  USAFR 

Robert  Davis 

William  A.  Enterline 


Robert  Arthur  Hauck 
Albert  G.  Hebling 
Lt.  Col.  Carlos  F.  Molina 
Robert  F.  Nickel 
David  S.  Rau 
David  F.  Sanders 
Irving  Schneider 
George  Sincerny 
Ivan  Sohonyay 

Abraham  Henry  Sonnenschein 
Henry  L.  Tate 
John  W.  Welland,  WA2CTQ 
Milton  Wood 

North  Carolina 

Wiltshire  M.  Booker,  Jr. 

John  F.  Moore 
Oscar  L.  Smith 

North  Texas 

Jay  E.  Adams 
Elbert  L.  Barton 
Dr.  Donald  R.  Herzog 
Richard  B.  Howes,  Jr. 

Northeastern  University 

Capt.  William  J.  Hilsman 

Northwest  Florida 

ETC  Charles  A.  Beam 
Bobby  H.  Bunch 
Robert  T.  Camp,  Jr. 

Danny  N.  Davis 

Capt.  Jack  E.  England,  USAF 

John  R.  Forstall 

James  W.  Greene 

Walter  H.  Leveille 

Troy  L.  Lindsey,  W4IHH 

George  E.  Mead,  (X)  XN4UW 

Scott  N.  Morrill 

Ernest  T.  Quimby 

John  L.  Toole,  III 

John  G.  Werner,  K4S01 

Okinawa 

Sasa  Hiroshi 
Donald  W.  Matteson 
Gerald  A.  Michell 
Arakawa  Tadasuke 

Orange 

John  W.  Argo,  Jr. 

Brig.  Gen.  D.  K.  Yost,  USMC 

Paris 

Maj.  Bernard  C.  Deloiser 
Lt.  Col.  John  Horvath,  USAF 
1st  Lt.  Joseph  A.  Rita 
Col.  Leon  J.  D.  Rouge,  USA 
M.  Sollima 

Philadelphia 

Victor  E.  Balant 
Edwin  0.  Brown 
C.  H.  Candy 
Myron  Frankel 
Dennis  F.  Furey 
J.  Raymond  Groff 
Robert  John  Irvin 
Joseph  William  Kopesky 
Leonard  M.  Kravitz 
Leonard  Lucas 

1st  Lt.  H.  A.  Montgomery,  USA 
Lt.  Col.  W.  D.  Morgan,  USMC 
Col.  Robert  M.  Perry.  USAF 
Wellington  Greeley  Rodgers 
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George  John  Schneider,  III 
A1  Seltzer 
Jack  Silver 
Milt  Slotnick 

Cmdr.  C.  A.  Snay,  USN,  W2WBV 

William  F.  Sweeney 

Louis  J.  Troilo 

Beryl  Wold 

Nathan  Zauzner 

Pittsburgh 

Col.  Robert  Disney 
Harry  D.  Young 

Rocky  Mountain 

Fred  V.  Nichols 
Charles  H.  Reeve 
Daniel  F.  Shea,  Jr. 

Antonio  J.  Zarlenga 


Maj.  James  M.  Dunn 
Tor  D.  Folkedal,  USN 
Lt.  (jg)  Elizabeth  B.  Glover,  USN 
Capt.  Walter  H.  Kreamer,  USN, 
EXN9AGC 

V.  F.  Scalamander,  RMCS,  USN 
Lt.  Wallace  E.  Trelford,  USN 
Howard  F.  Van  Zandt 
Maj.  Chihiro  Yamano 

Washington 

Maj.  Robert  V.  Anderson,  USMC 

Robert  W.  Boyle 

James  J.  Hanks 

Lt.  Cmdr.  W.  J.  Healy,  USNR 

Paul  M.  Jamesson 


1st  Lt.  Raymond  E.  B.  Ketchum 

Charles  D.  LaFond 

Roy  S.  Luxemburg 

Thomas  J.  O’Brien 

Jack  E.  Scott 

Lt.  Cmdr.  C.  R.  Winnette,  USN 
Roger  W.  Yeomans 

Members  At  Large 

Giancarlo  Antinori 
L.  A.  Damasio 
Elvis  Leon  Evans 
Capt.  Edward  J.  Hayes,  USAR, 
W2CJH 

Capt.  Albert  E.  Hodsdon,  Jr. 

D.  Jodoin 
Billy  H.  Terrell 


Rome^Vtica 

Leopold  Sternlight 
John  J.  Ward 
R.  F.  Weil 
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for  mittflo,  tolomotor,  groa 
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San  Diego 
Raymond  A.  Gordon 


San  Francisco 

Martin  Grushkin 
Capt.  George  M.  Peterson 

San  Juan 

Robert  A.  Kitchener,  KP4AIX 
Capt.  Thomas  E.  Little,  Jr. 

Santa  Barbara 

Rev.  Alexander  G.  Manville 


Interelectronics  all-silicon  thyratron-like  gating  •lemonts  and  cubic- 
grain  toroidal  magnetic  components  convert  DC  to  any  desired  number 
of  AC  or  DC  outputs  from  1  to  10,000  watts. 

Ultra-reliable  in  operation  (over  260,000  logged  hours),  no  moving 
parts,  unharmed  by  shorting  output  or  reversing  input  polarity.  Wide 
input  range  (18  to  32  volts  DC),  high  conversion  efficiency  (to  92%, 
including  voltage  regulation  by  Interelectronics  patented  reflex  high- 
efficiency  magnetic  amplifier  circuitry). 

Light  weight  (to  6  watts/ox.),  compact  (to  8  watts/cu.  in.),  low 
ripple  (to  0.01  mv.  p-p),  excellent  voltage  regulation  (to  0.1%),  precise 
frequency  control  (to  0.2%  with  Interelectronics  extreme  environment 
magnetostrictive  standards  or  to  0.0001%  with  fork  or  piexoelectric 
standards). 

Complies  with  MIL  specs,  for  shock  (100G  11  misc.),  acceleration 
(100G  15  min.),  vibration  (100G  5  to  5,000  cps.),  temperature  (to  150 
degrees  C),  RF  noise  (1-26600). 

AC  single  and  polyphase  units  supply  sine  waveform  output  (to  2% 
harmonics),  will  deliver  up  to  ten  times  rated  line  current  into  a  short 
circuit  or  actuate  MIL  type  magnetic  circuit  breakers  or  fuses,  will  start 
gyros  and  motors  with  starting  current  surges  up  to  ten  times  normal 
operating  line  current. 

Now  in  use  in  major  missiles,  powering  telemeter  transmitters,  radar 
beacons,  electronic  equipment.  Single  and  polyphase  units  now  power 
airborne  and  marine  missile  gyros,  synchros,  servos,  magnetic  amplifiers. 

Interelectronics— first  and  most  experienced  in  the  solid-state  power 
supply  field  produces  its  own  all-silicon  solid-state  gating  elements,  oil 
high  Rux  density  magnetic  components,  high  temperature  ultra-reliable 
film  capacitors  and  components,  has  complete  facilities  and  know  how 
—has  designed  and  delivered  more  working  KVA  than  any  other  flrml 

For  complete  engineering  data,  write  Interelectronics  today,  or  coll 
LUdlow  4-6200  in  New  York. 


Scott-St.  Louis 

Harry  R.  Beerbower 
Alvin  C.  Calderwood 
Richard  Clifford  Haskel 


Seattle 

Capt.  Lester  M.  Hill,  USN 
Reuben  H.  Waldron 


South  Texas 

Kenneth  B.  Matthews 
Stuart  J.  Yuill 


Southern  Connecticut 

Cmdr.  Joseph  W.  Catharine,  Jr. 
S.  H.  Kaufman,  WIVIJ 

Syracuse 

Donald  E.  Barg 
Kenneth  G.  Bartlett 
Robert  E.  Davis 
Joseph  R.  McElrath 
Keith  W.  Mattison 
John  T.  Robinson 

Tinker ‘Oklahoma  City 

Carl  W.  Eastman 


Tokyo 

Lt.  Gilbert  H.  Beckwith,  USN 
Leonard  C.  Chambers,  USN 
Lt.  Robert  C.  Doyle,  USN 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


Two  radio  hams,  whose  trans¬ 
pacific  experiments  have  set  dis¬ 
tance  records  and  opened  new  hori¬ 
zons  in  UHF  communications,  shared 
the  1961  Edison  Radio  Amateur 
Award  sponsored  by  General  Elec¬ 
tric.  (See  Signal,  December  1960, 
page  60.) 

John  T.  Chambers,  W6NLZ,  a  sat¬ 
ellite  communications  project  leader 
for  Hughes  Aircraft  Corp.,  and  Ralph 

E.  Thomas,  KH6UK,  engineer-in- 
charge  of  an  RCA  communications 
transmitting  station  in  Hawaii,  were 
presented  the  award  by  L.  Berkley 
Davis,  General  Electric  vice-presi¬ 
dent,  at  a  banquet  in  Washington  on 
February  23. 

A  cash  prize  and  trophy  have 
been  awarded  annually  for  the  past 
nine  years  for  outstanding  public 
service  by  a  radio  amateur.  This 
year  marks  the  first  time  that  the 
award  has  been  granted  jointly  to 
two  amateurs,  and  also  the  first  time 
for  a  scientific  achievement.  Judges 
for  the  award  were  FCC  Commis¬ 
sioner  Rosel  Hyde;  Robert  C.  Edson, 
American  National  Red  Cross;  and, 

F.  E.  Handy,  American  Radio  Relay 
League. 

On  July  20,  1960,  Chambers  and 
Thomas  set  a  one-way  communica¬ 
tions  record  of  2,540  miles  on  432 
megacycles.  This  and  earlier  records 
set  over  the  same  California-to-Ha- 
waii  course,  on  220  and  144  mega¬ 
cycles,  confirmed  the  theory  that 
UHF  radio  communications  were  not 
limited  to  line-of-sight,  thanks  to 
tropospheric  ducting. 


The  Business  and  Defense  Services 
Administration,  U.S.  Department  of 
Commerce,  summarizes  the  outlook 
for  1961  and  review  of  1960  for  the 
communications  industry  as  follows. 

Domestic  and  foreign  sales  of  the 
communications  equipment  manufac¬ 
turing  industry  in  1960  will  amount 
to  $2.93  billion — slightly  higher  than 
earlier  estimates — establishing  anoth¬ 
er  all  time  high.  According  to  the 
industry,  sales  in  1961  are  expected 
to  show  a  moderate  decrease  from 
1960.  Industry  reports  indicate  a 
downward  trend  for  the  first  3  quar¬ 
ters  of  1961,  followed  by  a  substan¬ 
tial  rise  in  the  fourth  quarter.  Em¬ 
ployment  in  the  industry  may  de¬ 
crease  somewhat  in  1961  compared  to 


1960.  Sales  to  the  Government  for  ma¬ 
terials  used  mainly  for  national  de¬ 
fense  projects  will  represent  approxi¬ 
mately  30  per  cent  of  the  over-all 
1961  total. 

The  commercial  central  station  pro¬ 
tective  signaling  industry  expects  an¬ 
other  record  year  in  1961,  surpass¬ 
ing  by  6.5  per  cent  the  earned  revenue 
mark  of  $70  million  in  1960.  In  1960, 
the  industry  expanded  its  building 
construction  program  to  about  $14 
million  to  accommodate  the  backlog 
of  orders.  It  is  anticipated  that  about 
the  same  pace  in  construction  will 
continue  through  1961,  and  employ¬ 
ment  also  will  increase  substantially. 

Revenue  of  the  domestic  telegraph 
industry  in  the  first  nine  months  of 
1%0  amounted  to  $207  million,  and 
the  projected  total  for  the  year  will 
approximate  $275  million,  nearly 
equivalent  to  that  in  1959.  The  in¬ 
dustry  expects  capital  expenditure  re¬ 
quirements  to  amount  to  $150  million 
in  the  1960-61  period.  Increased  pri¬ 
vate  wire  usage  and  expansion  of 
teletypewriter  exchange  service  ac¬ 
count  for  the  expected  growth. 


A  series  of  briefings  was  held  in 
January  for  the  unsuccessful  bidders 
for  the  Communications/Data  Link 
and  the  Primary  Guidance  Subsys¬ 
tems  contracts  for  the  Dyna-Soar  Pro¬ 
gram  by  the  Aeronautical  Systems 
Center  at  Wright-Patterson  Air  Force 
Base. 

Colonels  E.  N.  Odell  and  L.  T. 
David,  responsible  for  the  contract 
proceedings  for  the  Dyna-Soar  Sub¬ 
systems,  conducted  the  briefings.  The 
various  firms  in  competition  for  the 
two  contracts  were  advised  of  the  gen¬ 
eral  structure  and  procedures  of  the 
source  selection  panel  and  the  weak 
and  strong  points  contained  in  the 
various  proposals.  Numerical  posi¬ 
tions  of  the  firms  in  the  final  evalua¬ 
tions  were  not  revealed  to  the  com¬ 
panies  present  for  the  briefings. 

The  Radio  Corporation  of  America 
was  awarded  the  contract  for  the 
Communications/Data  Link  Subsys¬ 
tem  in  a  ten-firm  competition  while 
the  Minneapolis-Honeywell  Regulator 
Company  was  awarded  the  Primary 
Guidance  Subsystem  contract  in  com¬ 
petition  with  eleven  other  companies. 
Both  contracts  were  cost  plus  fixed  fee 
types.  The  Communications/Data 


Link  award  amounted  to  $2.4  million 
with  the  Guidance  contract  amount¬ 
ing  to  $2.7  million.  Both  covered  the 
first  six-months  efforts  of  the  com¬ 
panies  involved. 

According  to  Major  General  W.  A. 
Davis,  Aeronautical  Systems  Center’s 
Commander,  the  critiques  were  be¬ 
lieved  appropriate  “in  view  of  the 
need  for  improvement  in  the  quality 
of  future  proposals  as  well  as  in  con¬ 
sideration  of  the  magnitude  of  effort 
expended  by  the  twenty-two  com¬ 
panies  entered  in  the  subsystem  com¬ 
petition  for  the  Dyna-Soar  program.” 
General  Davis  emphasized  that  these 
conferences  do  not  establish  a  prece¬ 
dent  and  that  future  critiques  will  be 
conducted  only  when  mutual  Air 
Force-Industry  benefits  will  result. 


Selection  of  four  companies  to  en¬ 
gage  in  a  four  month  study  designed 
to  investigate  the  feasibility  of  an 
advanced  space  tracking  antenna  has 
been  announced  by  the  California  In¬ 
stitute  of  Technology  Jet  Propulsion 
Laboratory.  The  four  companies  se¬ 
lected  on  November  7  are:  Westing- 
house  Electric  Corp.,  East  Pittsburgh, 
Penn.;  Blaw-Knox  Equipment  Div., 
Blaw-Knox  Company,  Pittsburgh, 
Penn.;  Hughes  Aircraft  Company 
Ground  Systems,  Fullerton,  Calif.; 
and.  North  American  Aviation  Inc., 
Columbus,  Ohio. 

Elach  of  the  four  companies  will 
submit  to  JPL  by  late  spring  a  design 
analysis  of  a  large  tracking  antenna 
from  200  to  250  feet  in  diameter.  At 
present,  the  three  Deep  Space  Instru¬ 
mentation  Facility  (DSIF)  stations  at 
Goldstone;  Woomera,  Australia  and 
the  one  being  constructed  at  Krugers- 
dorp.  South  Africa,  employ  tracking 
antennas  85  feet  in  diameter.  If  tech¬ 
nically  and  financially  feasible,  the 
advanced  antennas  would  increase  the 
DSIF  communications  capability  10 
to  30  times. 

•  •  • 

The  U.  S.  Naval  Research  Lab¬ 
oratory  will  build  a  560,000  watt 
Space  Surveillance  System  35  miles 
southwest  of  Wichita  Falls,  Texas 
this  year.  The  powerful  transmit¬ 
ter  is  being  supplied  by  the  Radio 
Corporation  of  America  and  the  mile- 
long  transmitting  antenna  by  Anten¬ 
na  Systems  Incorporated  of  Hingham, 
Massachusetts.  The  RCA  equipment, 
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A  miniature  of  the  Nike-Zeus  is  examined  by  guests  at  a  dinner  honor¬ 
ing  the  National  Press  Club's  new  president,  John  P.  Cosgrove.  From 
L  to  R:  Maj.  Gen.  Wm.  W.  Quinn,  Army  Chief  of  Information; 
Speaker  of  the  House,  The  Honorable  Sam  Rayburn;  Chief  Justice 
Earl  Warren,  and  Mr.  Cosgrove,  Director  of  Publications  for  Broad¬ 
casting  Publications,  Inc. — U.  S.  Army  Photo. 


composed  primarily  of  standard 
commercial  transmitter  equipment 
modified  and  arranged  to  meet  the 
Navy’s  requirements,  will  feed  power 
into  the  antenna.  The  latter  will 
consist  of  nine  sections — each  meas¬ 
uring  approximately  576  feet  long 
by  24  feet  wide — arranged  so  that 
one  can  be  inoperative  without  af¬ 
fecting  the  others. 

The  present  Navy  Space  Surveil¬ 
lance  System  was  built  by  NRL  and 
has  been  in  operation  for  two  and 
one-half  years.  The  system  has  two 
complexes — the  eastern  complex  ex¬ 
tending  from  Georgia  to  the  Missis¬ 
sippi  River  and  the  western  complex 
stretching  from  California  to  New 
Mexico — with  a  blind  spot  between 
them.  Satellites  which  can  now  make 
an  undetected  pass  between  the  two 
complexes  will  be  spotted  by  use  of 
the  new  transmitter  station,  working 
with  the  existing  receivers. 

•  •  • 

At  a  special  session  of  the  Ameri¬ 
can  Meteorological  Society  last  Janu¬ 
ary,  it  was  reported  that  Tiros  II  is 
providing  a  wealth  of  weather  infor¬ 
mation.  The  meeting  was  held  under 
the  chairmanship  of  Dr.  Morris  Tep- 
per,  chief  of  the  meteorological  satel¬ 
lite  program  of  NASA. 

The  infrared  equipment  aboard 
the  satellite  has  been  in  continuous 
operation  since  its  launching  on  No¬ 
vember  23,  1960  and  is  still  function¬ 
ing.  The  5-channel,  medium-resolu¬ 
tion  scanning  radiometer  is  sending 
about  60  data  points  for  each  orbit, 
showing  a  detailed  temperature  struc¬ 
ture  of  the  earth’s  surface  and  its  at¬ 
mosphere.  At  the  same  time,  the  two- 
channel,  low-resolution  radiometer  is 
measuring  the  average  reflected  solar 
radiation,  as  well  as  the  long-wave- 
length  energy  emitted  by  a  large  area 
directly  below  the  satellite. 

Close  to  six  million  measurements 
are  being  received  with  each  passing 
day.  The  information  is  stored  on 
magnetic  tape  for  subsequent  process¬ 
ing  and  interpretation.  When  coupled 
with  known  positions  and  orienta¬ 
tions  of  Tiros  II,  these  data  clearly 
show  the  temperature  structure  of 
the  earth  and  its  atmosphere,  as  seen 
from  a  vantage  point  400  miles  in 
space. 

According  to  Dr.  Rudolph*  Hanel 
of  NASA’s  Goddard*  Space  Flight 
Center,  temperature  data  gathered 
during  the  first  several  hundred  or¬ 
bits  are  being  reduced  by  hand.  He 
emphasized,  however,  that  as  soon 
as  methods  of  analysis  and  program¬ 
ming  have  been  worked  out  and  con¬ 
firmed,  a  high-speed  digital  computer 
at  the  U.  S.  Weather  Bureau  will 


handle  this  task  of  data  reduction. 
The  millions  of  individual  measure¬ 
ments  made  by  Tiros  II  can  then  be 
used  to  prepare  accurate  weather 
maps. 

Preliminary  analysis  of  data  from 
early  orbits  revealed  temperatures 
ranging  from  about  280°K  (45®F), 


typical  of  surface  temperatures  in 
moderate  zones,  to  a  low  of  220^K 
( — 65 °F)  existing  at  cloud  levels  at 
the  top  of  the  troposphere.  These 
measurements  were  made  by  one 
channel  of  the  five-channel  radio¬ 
meter,  filtered  to  the  8-13  micron 
(Continued  on  page  71) 


Another  reason . . . 

the  world  becomes  smaller 


Feasibility  Studies  of  Mobile 
Communications  Facility  for  the  Navy 
Pacific  Missile  Range  (PMR),  the  largest 
undertaking  of  its  kind  ...  and  system 
studies  for  the  Air  Force  Space 
Surveillance  System  (496L). 


Write  Dr,  Charles  R.  Burrows,  Vice 
President,  Research  and  Development, 
regarding  your  R&D  problems  in 
these  areas. 


page 
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AN  ACHIEVEMENT  IN  DEFENSE  ELECTRONICS 


HIPAR  Proves  Effective 
In  Hercules  Anti-Missile  Test 


This  new  General  Electric  High  Power  Acquisition  Radar  (HIPAR)  more 
than  triples  the  detection  capability  of  the  U.  S.  Army's  Nike-Hercules 
System.  Produced  for  Western  Electric,  Nike-Hercules  System  Prime  Con¬ 
tractor,  this  General  Electric  radar  provides  high  resolution  target  data 
at  long  range  and  high  altitudes  on  bomber  and  fighter  aircraft,  air- 
launched  missiles  and  tactical  ballistic  missiles.  The  effectiveness  of  this 
Improved  System  was  demonstrated  at  the  White  Sands  Missile  Range  on 
June  3,  1960,  with  the  successful  intercept  and  destruction  of  a  Corporal 
Missile,  and  in  August  and  September,  1960,  when  target  Nike-Hercules 
Missiles  were  destroyed  by  their  defending  counterparts  at  altitudes  to 
almost  100,000  feet  and  closing  speeds  near  Mach  7.  176-06 
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V  Electronics  Education 

Advanced  extension  programs  in  Electronics  and  Atomics  •  Residence  Programs 
Over  20,500  students  •  Request  your  free  catalogue 

Capitol  Radio  Engineering  Institute 

3224  16th  Street,  N.W.,  Washington,  D.  C. 

Since  1927  j ECPO  Accredited  Technical  Institute  Curricula 


atmospheric  “window.” 

To  check  on  the  reliability  of  the 
infrared  temperature  measurements, 
Tiros  II  information  was  superim¬ 
posed  on  weather  maps  produced  by 
conventional  and  independent  means. 
Correlation,  particularly  in  a  detailed 
plot  of  the  southwest  Pacific,  was 
found  to  be  very  close. 


Four  more  5-day  Staff  College 
Courses  in  Industry  Defense  and 
Mobilization  have  been  scheduled 
for  1961  at  the  Office  of  Civil  and 
Defense  Mobilization  National  Op¬ 
erational  Headquarters,  Battle  Creek, 
Michigan.  Dates  for  the  courses  are: 
March  20-24;  June  12-16;  September 
25-29;  and  November  13-17. 

Top-flight  operating  executives 
from  industry  who  have  the  “have 
done — know  how”  experience  in  their 
own  organizations  serve  as  guest 
lecturers,  workshop  and  panel  dis¬ 
cussion  leaders.  Teamed  with  these 
men  are  staff  instructors  who  are 
experienced  leaders  in  their  field  of 
Emergency  Preparedness  Planning 
and  Disaster  Control  Work  in  In¬ 
dustry. 

The  course  is  open  to  all  who 
have  responsibility  for  Emergency 
and  Disaster  Control  planning  and 
related  responsibilities  in  industry, 
institutions  and  other  large  facilities. 
There  is  no  charge  for  tuition.  In 
addition  to  local  hotel  accommoda¬ 
tions,  modern,  well  appointed  and 
comfortable  single  rooms  are  avail¬ 
able  to  students  at  the  OCDM  Head¬ 
quarters  at  $1.50  a  day.  Enrollment 
for  the  courses  or  requests  for  addi¬ 
tional  information  rnav  be  directed 
to  the  Industry  Office,  OCDM,  Battle 
Creek,  Michigan. 

•  •  • 

A  realignment  of  the  U.S.  Army 
Electronic  Proving  Ground,  Fort 
Huachuca,  Arizona,  has  been  an¬ 
nounced  by  the  Office  of  The  Chief 
Signal  Officer.  No  increase  or  re¬ 
duction  in  the  size  of  the  work  force 
at  Huachuca  is  expected  as  a  result 
of  the  action,  which  will  be  accom¬ 
plished  over  a  period  of  12  to  16 
months.  Purpose  of  the  realignment 
is  to  shorten  the  delivery  time  on 
newly  developed  equipment  for  use 
by  combat  troops. 

The  Directorate  concept,  now^  in 
effect  at  the  Proving  Ground,  will 
be  replaced  by  a  general  staff  ar¬ 
rangement,  used  at  most  other  mili¬ 
tary  installations.  The  Combat  De¬ 
velopments  Directorate,  which  was 
the  heart  of  the  technical  elements 
of  the  Proving  Ground,  will  be  re¬ 
organized  into  a  System  Development 


and  a  Field  Test  element.  The  exist¬ 
ing  Troop  Command  will  be  com¬ 
bined  with  the  many  post  functions 
and  will  be  redesignated  the  Support 
Command. 

The  realignment  is  being  imple¬ 
mented  by  an  ad  hoc  committee  com¬ 
posed  of  key  military  and  civilian 
personnel. 

•  •  • 

On  November  19,  1960,  the  most 
violent  ionospheric  storm  ever  re¬ 
corded  in  Antarctica  subsided  open¬ 
ing  the  frozen  continent  to  communi¬ 
cations  after  over  132  hours  of  utter 


isolation  and  intermittent  periods  of 
blackout  for  another  72  hours. 

Operation  Deep  Freeze,  the  U.S. 
Navy’s  support  program  for  Ameri¬ 
can  scientific  probings  in  Antarctica, 
immediately  accelerated  its  flight  pro¬ 
gram  and  other  activities  after  six 
days  of  waiting.  At  McMurdo 
Sound,  preparations  for  the  end  of 
the  storm  continued  throughout  the 
blackout.  Good  flying  weather  pre¬ 
vailed  there  all  through  the  magnetic 
disturbance,  but  no  radio  contact 
meant  no  flying. 

The  communications  blackout  is 
(Continued  on  page  73) 


Another  reason... 

the  world  becomes  smaller 


Troposcatter  network,  providing  multi-channel  Telephone,  Teleprinter,  and  Data 
Transmission,  linking  England,  Spain  and  North  Africa  is  being  designed 
and  built  for  the  Air  Force 
by 
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ALDEN  SCANNERS  MARK  NEW  ERA  IN 

FACSIMILE  COMMUNICATIONS 


Compact,  mobile  Alden  Flat  Copy  Scanners  are  in  use  today  throughout  the 
U.  S,  Weather  Bureau  Hi-Altitude  Facsimile  Network  —  marking  a  bright 
new  era  of  simplijiedf  continuous  facsimile  communication.  And  here  are  the 
reasons  why  — 

NEW  INSTALLATION  SIMPLICITY  .  .  .  within  two  hours  of  air  delivery, 
Alden  Scanners  at  the  Hi-Altitude  Network  were  uncrated  from  their  fold- 
away  shipping  cases,  rolled  in,  plugged  in,  and  fully  tested  for  60,  90,  and 
120  RPM  quiet  and  dependable  operation. 

NEW  COPY  HANDLING  SIMPLICITY  .  .  .  map  transmission  is  no  longer 
dependent  on  exact  drum  mounting.  With  Alden*s  expandable  copy  feed  head, 
maps  of  any  width  or  length  can  scanned,  one  after  the  other,  fed  straight 
or  crooked,  with  only  one  Alden  Scanner,  Original  plotted  maps  can  now  be 
scanned  without  cutting  to  size.  Map  plotters  have  originals  returned  in  half 
the  time.  Space  and  maintenance  problems  are  minimized. 

NEW  CLARITY  —  NEW  SHARPNESS  .  .  .  with  copy  feed  rolls  precisely 
positioning  surface  of  the  map  on  the  flat  copy  scanner  table,  exact  focal 
leng^s  are  maintained  for  clear,  sharp  recording.  Focus  smudge  caused  by 
unusually  thick  copy  or  copy  lifting  from  drum  is  completely  eliminated. 

MEETS  ALL  FUTURE  REQUIREMENTS  ...  the  practical  scanning  equip¬ 
ment  for  a  world-wide  facsimile  map  network.  Speeds  can  be  easily  increased 
—  without  reengineering  of  equipment  —  for  use  with  coaxial  or  microwave 
transmission  facilities  and  computer-processed  weather  data. 

WHAT  ARE  YOUR  FACSIMILE  REQUIREMENTS?  LET’S  GET  TOGETHER 

.  .  .  Alden  Flat  Copy  Scanners  and  Recorders  are  available  in  all  sizes  (and  up 
to  30  times  present  network  speed)  to  users  and  qualified  manufacturers. 
Your  inquiry  is  invited. 


HERE'S  WHY  FORECASHRS  PREFER*  ALDEN  RECORDERS  AND  ALFAX  MAPS 

AND  WHY  WE  THINK  YOU'U  LIKE  THEM  TOO! 

MOST  COMMENDED  FEATURES  OF  ALFAX  MAPS 


PLUS  THESE 
UNIQUE  FEATURES 

LOW  COST 


papers  save 

in'arlis  on" clean  white  background 

PERMANENCE  .  .  .  Alfax  stores 
definitely .  .  .  recording  marks  are 

Color  is  Easiest  To  Read  Ease  Of  Writing  And  Clean  Crisp  Duplicates  permanent. 

Under  All  Lighting  Conditions  Erasing  Enhances  Analysis  By  Bruning  Or  Ozalid 

#ln  surveys  of  weather  forecasters  experienced  with  all  weather  facsimile  systems,  3  out  of  4  indicated  a  marked  preference  for  Alden  Recorders  and  Altax  Maps 


MOST  COMMENDED  FEATURES  OF  ALDEN  RECORDERS 


EASE  OF  INSTALUTION 
Compact,  mobile,  and  ready 
for  immediate  operation. 


EASE  OF  OPERATION 
A  new  high  in  clean, 
quiet,  trouble-free  operation 


PLUS  THESE 
UNIQUE  FEATURES 


SECURITY  .  .  .  Low  voltage 
marking  process  does  not 
generate  a  signal  that  can 
be  intercepted. 


Uncrate 


instant  Visibility 


HIGH  SPEEDS  .  .  .  Sixty,  90 
or  120  RPM  operation  — 
recorder  technique  and  pa¬ 
per  capable  of  15  times 
these  existing  speeds. 


CEILOMETER  BREAKTHROUGH 


Easy  Paper  Loading 


Used  with  rotating  beam  ceilometer, 
Alfax  paper  and  Alden  recording  tech¬ 
niques  replace  continuous  live  scope 
observation  with  a  continuous  pic¬ 
torial  history  of  cloud  conditions. 
Dynamic  tone-shade  gradients  in 
warm  color  reveal  all  pertinent  ceil¬ 
ing  information  in  easy-to-read, 
easy-to-interpret  form.  Superim¬ 
posed  dark  maximum  signal  marking 
shows  exact  reportable  cloud  height. 


EASE  OF  MAINTENANCE 


VOLUME  PRODUCTION  .  .  . 
Designed  for  volume  pro¬ 
duction  on  short  lead  time 
through  unique  expandable 
manufacturing  processes. 


Automatic  Time-Clock 
Programming 


Front 

panel  checks 

ALDEN  ELECTRONIC  AND  IMPULSE  RECORDING  EQUIPMENT  CO 

AldDii  Rofoorch  CDiitor 


Back 

connector  checks 


Plug-in 

construction 
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the  second  long  period  of  decreased 
activity  to  dog  Operation  Deep 
Freeze  61.  October  snowstorms 
caused  a  ten  day  delay  soon  after 
the  summer  operating  season  began. 

Of  the  delay,  Rear  Admiral  David 
M.  Tyree,  Commander  of  Deep 
Freeze,  said,  “Although  the  storms 
have  caused  us  to  make  changes  in 
our  original  schedules,  we  have  been 
able  to  readjust,  utilizing  our  new 
Navy  Hercules  aircraft  for  delivering 
cargo  to  Byrd  and  Pole  stations.  The 
Air  Force  Globemasters  are  then  re¬ 
leased  to  bring  cargo  from  Christ¬ 
church  to  Antarctica  by  air.  We 
have  every  confidence  that  Deep 
Freeze  61  will  finish  up  on  schedule 
with  the  mission  accomplished.” 

•  •  • 

Educating  American  youth  in  an 

“ideology  of  Freedom”  will  be  the 
topic  of  a  conference  sponsored  by 
the  Institute  for  American  Strategy 
in  Chicago,  April  10,  11  and  12. 

Ways  and  means  of  instructing 
youth  in  the  dangers  of  communism 
while  fostering  an  appreciation  of 
the  American  way  of  life  will  be 
discussed.  The  occasion  will  be  the 
7th  annual  National  Military,  Indus¬ 
trial  and  Educational  Conference. 
About  2000  leaders  from  fields  of 
industry,  education,  government, 
business  and  military  are  expected  to 
attend. 

The  3-day  conference.  Education 
and  Freedom  in  a  World  of  Conflict, 
will  be  held  at  the  Sherman  Hotel. 

•  •  • 

A  new  lightweight  nuclear  gen¬ 
erator  which  converts  heat  directly 
into  electrical  power  is  undergoing 
performance  testing  at  the  Air  Re¬ 
search  and  Development  Command’s 
Air  Force  Special  Weapons  Center  in 
Albuquerque,  New  Mexico. 

The  completely  portable  nuclear 
auxiliary  power  device,  which  weighs 
considerably  less  than  40  pounds,  was 
designed  and  constructed  by  the 
Westinghouse  New  Products  Labora¬ 
tory  in  Pittsburgh. 

The  generator  produces  approxi¬ 
mately  150  watts  of  electrical  power 
and  was  designed  for  one  year  of 
continuous  unattended  operation.  It 
is  designed  to  use  radioactive  iso¬ 
topes,  such  as  Curium  242  as  its 
heat  source.  The  generator’s  144 
small  semiconductive  elements  are 
heated  by  the  heat  source  to  a  tem¬ 
perature  of  about  1,000  degrees  F. 
Finned  heat  exchangers,  which  cover 
the  generator,  keep  the  ends  of  the 
elements  farthest  from  the  heat 
{Continued  on  page  75) 
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Solid  State  Electronics  for 

TELECOMMUNICATIONS 


New  TRANSISTORIZiD  TtUPRINTlR  RlPtAURS 


DIAMOND-TREPAC 


For  High  Speed  Data  &  Teletype  Transmission 

Incorporating  Solid  State  Relay  530C,  these 
new  repeaters  offer  greatly  simplified, 
maintenance-free,  operation  over  lines  with 
heavy  AC  interference,  high  leakage  and  large 
amounts  of  characteristic  distortion.  Units 
are  non-critical  as  to  location  in  telegraph 
loop.  Repeated  signal  is  clear  and  consistent. 
Five  complete  units  mount  in  standard  19* 
relay  rack. 


OPERATES  ON  SELF  POWER  DURING  POWER  FAILURES 


h- 


TELEPRINTER  RELAY 

Featuring  built-in  reliability  and  ruggedness,  these  units 
have  long  maintenance-free  life.  Proved  by  over  three 
years  use  in  field  by  major  communications  companies. 
Will  operate  both  old  and  new  type  teletypewriters  and 
eliminates  line  relays,  spark  suppressors  and  rectifiers. 
Easily  mounts  within  teleprinter  housing. 

Creates  no  radio 
frequency  interference 

AUTOMATIC  TELEPRINTER 


MODii  530.C  MOTOR  CONTROL 

Provides  automatic  control,  of  the  sending  and  re¬ 
ceiving  teleprinter  drive  motors.  Reduces  wear  and 
maintenance  on  motor  and  dutch  mechanical  as- 
semblies-generates  no  heat  -90%  saving  in  size  and 
weight.  Easily  mounts  in  teleprinter  without  mod¬ 
ification.  No  special  starting  or  stopping  signals 
required.  Operates  from  20  to  60  mil  neutral  or 
polar  signal. 


MODEL  550 


I  TREPAC  CORPORATION  OF  AMERICA 

1^30  W.  HAMILTON  AVE.  ENGLEWOOD,  N.  J. 


Another  reason . 

the  world  becomes  smaller 


7,500-mile  Pacific  Scatter  Communication  System  linking  major 
command  posts  from  Hawaii  to  Formosa  was  recently  designed  and 
built  for  the  U.  S.  Army  Signal  Corps 
by 
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ONCE  YOU  TAPE  THE  TEACHER 


HE'S  AT  HIS  BEST  ANYWHERE,  ANYTIME 


AMPEX  PROPE88ION AL.  PROOUCT8  COMPANV  •  934  Charter  Street  •  Redwood  City  •  California  •  Ampex  of  Canada  Ltd.,  Rexdale,  Ontario 
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With  an  Ampex  TV  Tape  Recorder  preserving  your  best 
teaching  efforts,  you  have  a  time-saving  training  tool  that 
can  be  used  wherever  and  whenever  it’s  needed.  Trainees 
learn  faster  due  to  more  effective  presentation  and  a  more 
versatile  visual  method. 

The  Videotape^  Television  Recorder  has  been  saving 
valuable  time  in  Armed  Forces  installations  since  1957. 
A  typical  example:  watching  a  taped  closed-circuit  tele¬ 
cast  for  three  hours  a  day  enabled  a  class  in  fundamental 
electronics  to  be  graduated  four  weeks  early. 

Ampex  VTR  brings  to  military  training  these  specific 
benefits:  universal  availability  of  top-level  instruction 
(the  best  teachers  can  perfect  their  techniques  before 

*TM  AMPEX  CORP 


presentation )  .  .  .  increased  trainee  attention  and  concen¬ 
tration  .  .  .  close-up  examination  of  elements  by  the  whole 
class  simultaneously  .  .  .  remote  demonstration  of  danger¬ 
ous  phenomena.  And  VTR’s  inherent  capabilities  permit 
flexibility  in  editing  plus  maximum  security  since  the 
tape  can  be  immediately  erased  and  requires  no  outside 
servicing. 

Other  Ampex  VTR  applications  include:  surveillance 

•  weather  briefing  •  flight  training  •  missile  recording 

•  military  medicine  •  tactical  observation 


For  complete  information  about 
the  ways  Videotape  Recording  can 
perform  invaluable  government 
service,  write  Ampex. 


Ampex 


y 
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News  Items 

{Continued  from  page  73) 

source  at  a  temperature  of  300 
degrees  F.  This  temperature  dif¬ 
ference  produces  a  flow  of  electrical 
current  in  the  elements. 

The  generator,  designated  the 
NAP-100,  is  only  10  inches  high, 
with  a  diameter  of  16  inches.  It 
produces  more  power  per  pound  of 
generator  weight  than  any  similar 
device. 

•  •  • 

Bell  Telephone  Laboratories  have 
announced  the  development  of  a 
continuously  operating  optical  maser. 
The  device  uses  a  mixture  of  helium 
and  neon  gases  for  its  active  medium. 
It  receives  its  energy  from  a  low- 
powered  (tens  of  watts)  electrical 
discharge  within  the  gas,  and  has  an 
output  power  of  about  1/lOOth  watt. 

Lying  in  the  infrared  portion  of 
the  frequency  spectrum,  the  beam  of 
coherent  radiation  is  highly  direc¬ 
tional,  having  a  spread  less  than  one 
minute  of  arc.  A  gaseous  optical 
maser  on  earth,  operating  through  a 
suitable  telescope,  could  send  a  beam 
to  the  moon  that  would  cover  a  spot 
smaller  than  one  mile  in  diameter. 

Bell  Laboratories  scientists  have 
been  experimenting  with  several 
methods  of  modulating  a  signal  on 
an  optical  carrier.  As  an  initial  ex¬ 
periment.  they  impressed  a  telephone 
conversation  on  a  maser  signal  on 
December  14.  1960,  by  using  an  elec¬ 
tro-optical  device — the  Kerr  Cell. 
Broadband  modulation  has  been  ac¬ 
complished  at  frequencies  up  to  60 
kc.  Other  modulation  schemes  may 
result  in  systems  operating  as  high  as 
several  thousand  me. 

The  path  of  the  optical  carrier 
will  be  a  straight  line,  except  where 
it  is  reflected.  Thus  one  application 
of  the  optical  maser  would  be  to 
transmit  information  to  and  between 
orbiting  satellites.  On  earth,  the 
beam  could  be  contained  in  some 
enclosure,  such  as  a  long  pipe.  This 
pipe  could  wind  around  the  country¬ 
side  carrying  signals  with  very  little 
loss,  if  turns  were  made  at  angles 
containing  reflecting  mirrors. 

•  •  • 

Radio  Corporation  of  America  has 

developed  a  double  transistor.  The 
device,  incorporating  planar  design 
and  construction  principles  and 
dubbed  the  Siamese  Twin,  is  capable 
of  boosting  ten-fold  the  voltage  of  a 
standard  automobile  battery  in  in¬ 
creasing  other  low-power  sources  in 
varying  degrees,  RCA  reports. 

{Continued  on  page  77) 
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Powerful 
tools  for 
high  power 
knowledge 
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High  Voltage  Radar  Power  Supply  SPG'^A 


FXR's  broad  experience  in  the  design  and 
fabrication  of  high  voltage  power  supplies, 
super-power  pulse  modulators  and  custom 
solutions  to  unique  challenges  is  the 
result  of  extensive  knowledge  and  creative 
application. 


A  significant  achievement  is  the  High  Voltage  Radar 
Power  Supply,  AN/SPG-55A.  The  environmental  condi¬ 
tions  imposed  by  shipboard  installation  offered  a  most 
complex  challenge.  The  problem  of  reliability  was  solved 
In  a  unique  manner  typical  of  FXR’s  High  Power  Elec¬ 
tronics  capabilities. 

The  solution  to  your  problem  Is  but  a 
telephone  call  away.  Our  applications 
engineers  will  be  glad  to  discuss  your 
requirements. 


FXR,  Ine. 


Design  •  Development  •  Manufacture 

25-26  50th  STREET  ^  RA.  1-9000 
WOODSIDE  77.  N.  Y.  *  TWX:  NY  43745 


A  new  Voice  of  America  broadcasting  facility  in  Liberia  is  being  engi¬ 
neered  by  Page.  Three  previous  VOA  stations  in  Tangier,  Okinawa,  and  the 
Philippines,  bringing  together  over  100  nations,  were  designed  and 
built  by 
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THE  TECHNICAL 


ATERIEL  CORPORATION 


In  Canada:  TMC  Canada  Ltd.,  Ottawa,  Ontario 


MAMARONECK,  NEW  YORK 


Writ#  dirtctly  to  TMC,  Momorontck,  N.Y.  for  litoroturt  and  name  of  distributor  covering  your  oreo. 

Cable:  TEPEI,  Mamaroneck,  N.Y. 
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TMC 

COMPLETE  COMMUNICATIONS 

SYSTEMS  a/u/ 

EQUIPMENT 


CAREFULLY  PLANNED  •THOROUGHLY  TESTED  •  COMPLETELY  INTEGRATED 


TRANSMiniNG  SYSTEMS  •  RECEIVING  SYSTEMS  •  TRANSMIT/RECEIVE  STATIONS 


to  meet  your  most  exacting  performance  standards  ...  to  meet  your 
every  requirement  for  HF  Telecommunication  systems. 


Point-to-point  .  .  .  Ship-to-shore  .  .  .  Shore-to-ship  .  .  .  Mobile  .  .  . 
Fixed  . .  .  Transportable  .  .  .'"'Fly-away.^' 


Engineered  by  men  with  many  years 
of  practical  experience  and  a  vast 
knowledge  of  those  communication 
problems  peculiar  to  every  part  of 
the  world,  TMC  systems  planning  in* 


eludes  all  phases  of  layout,  installa¬ 
tion,  operation  and  maintenance  to 
assure  optimum  performance  under 
all  conditions.  Full  details  are  avail¬ 
able  upon  request. 
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SPROGUE 

MODEL  500 

INTERFERENCE  LOCATOR 


The  double  transistor  will  be  of¬ 
fered  initially  as  a  dc  chopper  am¬ 
plifier.  The  device  can  be  made  to 
amplify  electronic  signals,  convert 
them  from  dc  to  ac  current  and 
back  again,  regulate  their  power  or 
flow,  subtract  one  signal  from  an¬ 
other  and  amplify  the  difference. 


How  to  CONTROL  and 
AURM  the  TOWER  UGHTS 
of  UNATTENDED  Microwave 
and  Communication  Stations 


MOrO  BfCIM  RAMI 


ON  Off  k  mhHm*  aNb 
ICC  iMriMbM 


LOCAn 
^  NOISE 
SOURCES 
QUICKLY 


This  versatile  instrument  is  a 
highly  sensitive  interference  lo¬ 
cator— with  the  widest  frequency 
range  of  any  standard  available 
uniti  Model  500  tunes  across  the 
entire  standard  and  PM  broad¬ 
cast,  shortwave,  and  VHF-TV 
spectrums  from  550  kc.  to  220 
me.  in  6  bands. 

It’s  a  compact,  portable,  rug¬ 
ged,  versatile  instrument— engi¬ 
neered  and  designed  for  most 
efficient  operation  in  practical 
field  use.  It  features  a  transistor¬ 
ized  power  supply,  meter  indi¬ 
cations  proportional  to  carrier 
strength  as  well  as  sensitivity  of 
5  microvolts  minimum  for  5% 
meter  deflection  over  entire  tun¬ 
ing  range. 

For  full  details,  send  for  bro¬ 
chure  IL-106. 

SPRAGUE  ELECTRIC  COMPANY 

287  Marshall  Street,  North  Adams.  Mass. 


SPRQGUE 


Texas  Instruments  Incorporated 
and  International  Telephone  and 
Telegraph  Corporation  have  an¬ 
nounced  an  agreement  to  exchange 
non-exclusive  patent  licenses  and 
technical  information  concerning 
semiconductor  components.  Texas 
Instruments  will  also  supply  a  por¬ 
tion  of  ITT’s  needs  for  semiconduc¬ 
tor  devices  and  components. 


Electronic  Laboratories  Corpora¬ 
tion,  Torrance,  California,  has  devel¬ 
oped  a  single  sideband  crystal  filter 
using  fourteen  piezoelectric  crystals. 
The  new  ELC  crystal  filter  develop¬ 
ment  features  sharp  selectivity  on 
both  sides  of  the  band  pass  charac¬ 
teristic  and  one  unit  may  be  used  in 

(Continued  on  page  80) 
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Modd  LC  301 

TOWER  LIGHTING  CONTROL  UNIT 
ffor  Two  Light  Lovoltl 

Medol  LC  101  (for  SInglo  Light  Lovol) 
Medo.1  LC  301  (for  Throo  Light  Lovoli) 
Modolt  alto  ovallablo  with  toparato 
Alarm  Signal  for  ooch  Boocon  Lamp. 
Writ#  for  dotcripllvo  Bullotifit 

-  HUGHEY  &  PHILLIPS.  INC.  - 

I  MANUFACTURERS  OF 

I  300MM  Betcont,  Obstruction  Lights,  Photo- 
>  Electric  Controls,  Beacon  Flashers,  Special 
■  Junction  Boxes,  Microwave  Tower  Light  Con- 
'  trol  and  Alarm  Systems,  Tower  Isolation  Trans- 
'  formers,  and  Complete  Kits  for:  Tower  Light- 
'  ing,  Sleetmelter  Power  and  Control. 

I  3200  N.  San  Fernando  Blvd.,  Burbank,  Calif. 


Another  reason . . . 

the  world  becomes  smaller 


Turkey  trot . . .  tropospheric  scatter  network  employing  fixed  and 
mobile  stations . . .  linking  eight  strategic  areas  through  Turkey 
with  more  than  99%  reliability ...  is  being  designed  and 
built  for  the  U.  S.  Air  Force 
by 
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FORT  DETRICK,  MD. 


COLLINS  SCATTER-MICROWAVE  SY^EM 
LINKS  EAST  COAST  RELAY  STATION 


AND  ARMY’S  WORLD-WIDE  NET 
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Collins  has  integrated  the  inherent  advantages  of  both 
troposcatter  and  microwave  communication  in  the 
U.S.  Army  Signal  Corps’  new  E^t  Coast  Relay  Sys¬ 
tem.  A  2  kmc  scatter  circuit  connects  a  receiving  site 
at  La  Plata,  Md.,  to  the  Communications  Station 
at  Fort  Detrick,  Md.  —  68  miles  away.  The  micro- 
wave  portion  of  the  system  provides  communication 
between  the  transmitter  site  at  Woodbridge,  Va.,  and 

L 

the  receiver  site  at  La  Plata  —  a  distance  of  16.8  miles. 
Collins  Carrier  provides  120  channels  on  both  the 
microwave  and  scatter  circuits.  All  incoming  and  out¬ 
going  national  defense  messages  handled  by  the  Army 
Signal  Corps  in  the  Washington,  D.  C.,  area  will  be 
processed  through  the  new  station. 
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COLLINS  RADIO  COMPANY 


COLLINS 


DALLAS.  TEXAS  •  CEDAR  RAPIDS,  IOWA  •  BURBANK.  CALIFORNIA 
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Another 
?  reason . . . 

""  the 
world 
becomes 
smaller 


WINDERS  &  GEIST.  INC 

2219  North  Cotner  Blvd. 
Lincoln  5,  Nebraska 


RIXON’S  DELAY  EQUALIZERS 

FOR  BETTER 
COMMUNICATIONS 


Data  transmission,  affected  by  “delay  distortion**  on  wireline  and  other  narrow-band  media 
is  corrected  by  RIXON’S  EN  766  series  of  continuously  variable  DELAY  EQUALIZERS.  Compensa¬ 
tion  of  delay  distortion  is  accomplished  by  passing  phase  distorted  signals  through  all-pass  networks 
having  delay  versus  frequency  characteristics  complementary  to  the  communications  path.  To  insure 
rapid  delay  compensation  by  simple  adjustment,  these  characteristics  can  be  adjusted  to  shift  the 
frequency  of  maximum  delay  and  continuously  vary  the  amount  of  delay  until  an  oscilloscope 
presentation  of  the  recovered  signal  agrees  with  its  configuration  prior  to  transmission. 

FOR  PRECiSE  SPECIFICATIONS  ON  THE  ABOVE  EQUIPMENT,  WRITE  FOR  OVR  ENCt^ 
NEERING  BULLETINS.  SEE  OUR  BOOTHS  3064  &  3065  AT  THE  MARCH  I.R.E.  SHOW 


•Patent  Pending 


NEW,  universal  fitting* 
used  with  the  two  sizes  of 
Flexiduct  solves  all  over- 
the-floor  wiring  problems. 


DEVELOPMENT  ENGINEERING  A  wide  variety  of  transistor  and  other  circuit  design  appli-  • 
cations  for  data  processing  equipment,  instrumentation,  high  speed  switching  and  ■ 
power  supplies.  | 

SUBCONTRACT  PRODUCTION  Electronic  assemblies  ranging  from  miniature  modules  to  ■ 
high  power  transmitters.  Complete  model  shop,  assembly,  potting  and  core  winding  J 
facilities  available.  High  quality  control  standards.  i 


RISER 


2414  ReedIt  Drivt 


Silver  Spring,  Maryland  LOckwood  5-4578 


•  Under  Floor  Input 

•  Terminal  Box 

•  Junction  Box 

•  Or  In  Combinations  of  All 

Fits  any  over-the-floor  wire 
molding.  This  new  fitting  used 
with  Flexiducts  two  sizes  is  the 
popular,  easy  solution  on  all  jobs. 


Flexiduct  No.  1  fsn  5975.235.5208 

will  carry  up  to  8  conductors 
of  inside  wire.  Chase 

Flexiduct  No.  2  fsn  5975-235-5209 

will  carry  up  to  25  pair  cloth 
cable  or  16  pair  plastic.  Chase 

y2'x3/4" 

Always  keep  Flexiduct  on  hand. 
For  descriptive  literoture,  prices,  write 


An  experimental  satellite  communication  relay  being  designed 
and  engineered  under  cognizance  of  Rome  Air  Development 
Center  will  transmit  voice  and  teletype  2000  miles  through  space 
via  a  passive  orbiting  satellite.  Stations  will  be  at  Floyd,  N.Y. 
and  Trinidad. 
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News  Items 

{Continued  from  page  77) 

the  same  chassis  for  alternate  trans¬ 
mission  and  reception. 

The  SBU-175B  fourteen-crystal  fil¬ 
ter  has  a  passband  from  300  cps  to 
3.2  kc  at  a  carrier  frequency  of  1.75 
me,  lower  sideband  and  carrier  fre¬ 
quency  rejection  of  70  db  with  in¬ 
sertion  loss  of  5  db  and  passband 
ripple  of  ±0.5  db,  operating  tem¬ 
perature  range  from  — 55°C  to 
+85°C.  The  filter  is  housed  in  a  1" 
X  2.625"  X  4.187"  case  with  sub- 
miniature  coaxial  connectors. 


International  Business  Machines 
Corporation  reports  the  development 
of  a  magnetic  core  memory  for  com¬ 
puters  which  contains  built-in  “short¬ 
cuts”  to  stored  information. 

The  experimental  memory  repre¬ 
sents  an  advance  in  an  approach  to  a 
relatively  new  concept  called  associ¬ 
ative  memory.  The  prototype  unit 
was  constructed  with  existing  compo¬ 
nents  to  show  the  feasibility  of  a  fer¬ 
rite  magnetic  core  associative  mem¬ 
ory  that  can  operate  at  speeds  equiv¬ 
alent  to  today’s  memories. 

The  shortcuts  provided  in  such  a 
memory  may  speed  up  access  to 
stored  information  by  eliminating 
the  need  for  a  considerable  amount 
of  programming  in  certain  kinds  of 
processing.  Although  the  experi¬ 
mental  unit  disclosed  by  IBM  has  a 
capacity  of  only  four  information 
bits,  IBM  has  carried  out  studies  in¬ 
dicating  that  a- large-scale  associative 
memory,  comparable  in  speed  and 
capacity  to  conventional  units  now 
available,  is  technically  feasible. 

The  magnetic  associative  memory 
was  reported  in  the  IBM  Journal  of 
Research  and  Development  for  Janu¬ 
ary  by  H.  E.  Person  and  W.  L.  Mc- 
Dermid. 


One  of  many  projects  in  Systems  Engineering 
at  General  Eiectric’s 
Special  Programs  Section 

FIELD  ARMY  BALLISTIC  MISSILE  DEFENSE  SYSTEM 


Modern  battle  concepts  of  the  United  States  Army  require  new  tactical 
and  support  systems.  Because  of  their  increasingly  complex  nature, 
extensive  capabilities  in  systems  management  and  systems  engineering 
have  assumed  greater  importance. 

It  was  for  this  reason  that  General  Electric's  Special  Programs 
Section  was  established.  Typical  of  its  current  projects  is  a  study  pro¬ 
gram  for  a  Field  Army  Ballistic  Missile  Defense  System.  This  system 
involves  the  integration  of  sensor  components,  communications  links, 
data  processing  units,  guidance,  the  vehicle  aerodynamics,  structures, 
stability  and  control,  together  with  its  launching  and  support  equipment 
—  all  within  a  compatible  systems  structure. 

To  accomplish  its  objectives,  SPS  is  staffed  with  a  select  group  of 
senior  engineers  who  act  as  a  technical  team  to  make  systems  recom¬ 
mendations  . . .  plan  and  create  systems  configurations  and  detailed  speci¬ 
fications ...  establish  implementation  schedules ...  conduct  continuing 
evaluation  studies . . .  direct  and  coordinate  sub-contractor  efforts  —  both 
within  General  Electric  and  outside  the  company. 

Each  engineer  at  SPS  is  highly  competent  within  a  broad  field  of 
technology,  and  has  a  working  knowledge  of  several  allied  disciplines. 
He  may  concentrate  on  different  aspects  of  a  variety  of  problems,  or 
follow  a  project,  such  as  FABMDS,  through  to  its  completion. 

Qualified  engineers  and  scientists  who  want  to  apply  a  systems 
perspective  to  highly  advanced  problems  are  invited  to  contact  us  about 
a  number  of  current  openings.  An  advanced  degree  is  desirable,  with 
3-10  years  of  experience  in  one  or  more  of  the  following  areas; 


A  new  U.  S.  Army  Nike-Zeus  digi¬ 
tal  computer,  the  first  computer  ever 
built  from  complete  information  fur¬ 
nished  by  another  computer,  has 
been  shipped  to  Ascension  Island  in 
the  South  Atlantic.  The  computer, 
built  by  Western  Electric,  was  devel¬ 
oped  by  Bell  Telephone  Laboratories 
in  Whippany,  N.  J.,  for  special  track¬ 
ing  tests  of  incoming  ballistic  mis¬ 
siles  launched  from  Cape  Canaveral. 
Used  with  the  Nike-Zeus  target  track 
radar,  the  computer  will  collect  and 
process  data  concerning  the  radar 
characteristics  of  incoming  missiles. 

The  new  computer  was  designed 
with  a  general  purpose  scientific 
{Continued  on  page  82) 


INFRARED  AEROBALUSTICS 

ARMAMENT  SYSTEMS  REUABIU 

COMMUNICATIONS  aJSlYSIS 

APPUED  PHYSICS  NAVIGATION  AND 

COMPUTER  DESIGN  GUIDANCE 

OPERATIONS  AIRFRAME  ANALYSIS 

ANALYSIS  MICROMETEROLOGY 

Write  in  strict  confidence  to  Mr.  R.  W.  Hildick,  Dept.  142-MO 

^  Special!^  ^ 

ProgramsIgENERALI 

section!  ^ 

Radnor-Chester  Road  •  Radnor,  Pennsylvania 
DEFENSE  SYSTEMS  DEPARTMENT  of  the  Defanso  Electronics  Division 


RADIATION  EFFECTS 

WEAPONS  SYSTEMS 
ANALYSIS 

VEHICLE  PRELIMINARY 
DESIGN 

WEAPONS  SYSTEMS 
INTEGRATION 

AERODYNAMICS 


ELECTRIC 
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Sptaaf-Jttign  (ow«r  support* 
ing  Air  Forc«  anttnnat  for 
iatt  purposat. 


Horn-typa  racaiving  anlanna  and  support 
towars  for  signal  amplification. 


Towars  supporting  large 
curtain  type  antanna  for 
scattar  communication. 


STAINLESS  TOWER  DESIGNS 
OFFER  UNUSUAL  VERSATILITY 
FOR  SPECIAL  APPLICATIONS 


“Custom**  design  utilizing  Stainless  stock 
tower  sections  is  the  answer  to  many  special 
tower  requirements.  Standard  stock  tower 
sections  may  be  modified  and  adapted  to 
special  specifications  at  minimum  cost. 


A  wide  variety  of  self-supporting  or  guyed 
structures  are  available  to  support  all  types 
of  top  or  antenna  loads  and  withstand  all 
types  of  wind,  ice  and  rigidity  conditions. 


Let  Stainless*  Design  Staff  advise  and  assist 
you  with  your  structural  problems. 


Special  design  self-sup¬ 
porting  test  structure  hav¬ 
ing  very  rigid  deflection 
and  ice  load  specification. 


STAINLESS,  INC. -NORTH  WALES . PENNSYLVANIA 
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ess  called  BLADES,  a  system  devised 
by  Bell  Laboratories.  BLADES  is  an 
acronym  for  Bell  Laboratories  /futo* 
matic  Design  System. 

The  BLADE  System  converts  basic 
design  data,  originated  by  Bell  Lab¬ 
oratories  engineers,  into  manufactur¬ 
ing  information  which  can  in  turn 
control  automatic  machinery  for  pro¬ 
ducing  subassemblies  of  data-process- 
ing  equipment. 


Mycalex  Corporation  of  America 

has  developed  an  electronic  insula¬ 
tion  designated  Supramica<“>  620 
“BB”  ceramoplastic.  The  company 
reports  that  Supramica  will  operate 
at  1200®  F  and  provides  a  hermetic 
seal  so  tight  that  high  precision  test¬ 
ing  equipment  can  detect  no  leakage, 
even  of  helium. 

Supramica  expands  and  contracts 
under  temperature  changes  at  the 
same  rate  as  many  metals  including 
titanium.  Some  of  the  advantages  of 
the  development  are  listed  by  My¬ 
calex  as:  High  dielectric  strength — 
270  volts/mil.;  Excellent  arc  resist¬ 
ance — 300  seconds;  Negligible  elec¬ 
trical  loss — .020  loss  factor  at  1 
megacycle;  and,  High  electrical  re¬ 
sistance — 1  X  10®  ohms-cm.  at  932®  F. 


A  new  200  ampere  dynamic  test 
set,  Model  164,  to  simultaneously 
evaluate  the  characteristics  of  four 
silicon  rectifiers  in  a  full  wave  cir¬ 
cuit,  has  been  developed  by  Wallson 
Associates,  Inc. 

The  basic  circuitry  consists  of  two 
power  supplies — a  low  voltage,  high 
current  supply  for  forward  character¬ 
istics;  and  a  high  voltage,  low  cur¬ 
rent  supply  for  reverse  characteris¬ 
tics.  Simulation  of  actual  operating 
conditions  is  achieved  by  electroni¬ 
cally  switching  these  power  supplies 
on  alternate  half  cycles.  Parameters 
are  adjusted  independently  of  each 
other. 

Test  capacity  of  the  Model  164  is 
four  rectifiers  in  the  range  of  5-200 
amp  DC  average  forward  current. 
Peak  reverse  voltage  is  adjustable  be¬ 
tween  0-1500V;  any  combination  of 
forward  current  and  reverse  voltage 
within  these  ranges  may  be  obtained. 


H  The  USS  Enterprise  is  a  mighty 
ship  with  important  work  to  do. 
Supremely  important  in  the  commun¬ 
ication  complex  aboard  this  vast  nu¬ 
clear-powered  aircraft  carrier  are 
reliable  transmission  line  systems. 
Prodelin  semi-flexible  aluminum  Spir- 
0-line  and  copper  Rigid  *800’  are  now 
performing  in  this  service. 

Spir-O-line  semi-flexible  coaxial  cable, 
with  Spir-O-lok,  its  companion  con¬ 
nector,  are  a  proven  combination  de¬ 
signed  to  provide  performance  un¬ 
equaled  in  the  transmission  line  art. 

Rigid  *800’  coaxial  transmission  lines 
in  copper  or  aluminum  continue  to 
lead  the  field  utilizing  reactance 
compensated  pin-type  insulators,  an¬ 
other  proven  Prodelin  development 
in  rigid,  air  dielectric  coaxial  line. 
Let  Prodelin  experience  give  your 
project  reliability  and  high  perform¬ 
ance  for  the  most  demanding  require¬ 
ments. 


Technical  Operations,  Incorporated, 

Burlington,  Massachusetts,  has  pub¬ 
lished  a  ten-page  brochure  on  war 
gaming  and  military  operations  re¬ 
search. 

Called  Trends  in  Military  Opera^ 
lions  Research,  the  booklet  covers 
the  development  of  a  soldier-scien- 

{Continued  on  page  84) 


Catalogs  available  upon  request. 

598  -  2-Way  Mobile  Antennas 
603  -  Microwave  Parabolic  Antennas 
and  Accessories 

595  -  Rigid  ‘800’  Coaxial  Transmission 
Lines 

591  -  Spir-O-line  semi-flexible  Coaxial 
Cable  and  Spir-O-lok  Connectors 


d/VD  TRANSNUi 


Call  WYman  1-8600  or  writo:  Prodelin,  Inc.,  307  Bergen  Avenue,  Kearny,  N.  J.,  U.S.A. 
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Radiation’s  TDIRS  anticipates  circuit  failure  in 
telegraph  and  data  transmission  links  without  interrupting  traffic 
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Radiation’s  Telegraph  Distortion  Monitoring  System— TDMS— is  a  compact, 
self-contained  unit  for  continuous  on-line  monitoring,  testing  and  analysis  of 
telegraph  and  data  transmission  links. 

Its  sensitivity  to  signal  distortion  is  so  acute  that  it  can  locate  and  describe  ^ 

equipment  misalignment  before  it  becomes  an  operational  problem.  J  / 

TDMS  does  its  job  without  interrupting  traffic  and  in  a  language  that  is  easily 
interpreted  by  a  nontechnical  operator.  Thus,  in  our  illustration  above,  a  line 

that  is  becoming  increasingly  capacitative  can  be  located  and  rectified  prior  performs  oil  of  these  on-line  functions: 

1.  Distortion  transmitter;  2.  Test  message  trons- 

to  circuit  failure.  mitter;  3  Distortion  analyzer;  and  4.  Linear 

wave-form  analyzer. 

For  detailed  information  on  the  TDMS,  write  Dept.  S-3,  Products  Divi-  Among  available  occessories  are  utility  cart 

(shown  above),  portable  power  supply,  and 

sion,  Radiation  Inc.,  Melbourne,  Florida.  Refer  to  Bulletin  RAD-E-IOOB.  reioytest  adapter. 


f 


tist  relationship  in  operations  re¬ 
search,  the  urgent  need  for  d^a,  and 
war  gaming  as  a  partial  substitute 
for  field  experience.  It  also  points 
out  the  increasing  need  for  the  syn¬ 
thesis  of  accumulated  knowledge  of 
military  operations  research. 


The  Military  Relations  Department 

of  the  Electronic  Industries  Associa¬ 
tion  is  preparing  a  guide  book  to  as¬ 
sist  contractors  in  settling  contract 
terminations.  The  guide  is  expected 
to  be  particularly  useful  to  small 
companies  which  do  not  have  experi¬ 
enced  terminations  experts  on  their 
staffs.  Edwin  P.  James  of  Collins  Ra¬ 
dio  Company  is  chairman  of  the  de¬ 
partment’s  Terminations  Committee 
which  is  sponsoring  the  project. 

Additional  information  may  be  ob¬ 
tained  by  writing  to  Electronic  In¬ 
dustries  Association,  1721  DeSales 
Street,  N.  W.,  Washington  6,  D.  C. 

•  •  • 

The  John  E.  Fast  &  Company,  3580 
North  Elston  Avenue,  Chicago  18, 
Illinois,  a  subsidiary  of  the  Victoreen 
Instrument  Company,  has  published 
a  manual  called  Capacitor  Engineer • 
ing  Data  Useful  in  Designing  High 
Reliability  Circuits.  The  manual  re¬ 
cords  the  story  of  a  30-year  search 
for  capacitor  reliability  and  is  illus¬ 
trated  with  distribution  curves  of 
data  on  breakdown  studies. 

The  publication  examines  such 
parameters  as  voltage,  temperature, 
frequency,  insulating  materials  and 
area  of  windings.  The  manual  dis¬ 
closes  how  life,  capacitance  and  leak¬ 
age  current  are  affected  over  extend¬ 
ed  temperature  ranges.  Dissipation 
factor  comparisons  dating  from  the 
time  of  linen  paper  to  today’s  Teflon 
film  dielectrics  are  presented. 
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A  4500  pound,  36  inch  aperture 
telescope  system,  which  will  be  flown 
to  high  altitude  hy  balloon  to  photo¬ 
graph  planets,  nebulae  and  other 
celestial  objects,  is  being  constructed 
for  Project  Stratoscope  II  by  Perkin- 
Elmer  Corporation,  Norwalk,  Con¬ 
necticut. 

Purpose  of  Project  Stratoscope  is 
to  loft  high  performance  systems  by 
unmanned  balloon  to  high  altitude 
above  nearly  all  of  the  atmospheric 
turbulence  and  dust  that  distorts  or 
obscures  ground  based  observations. 
This  permits  much  better  resolution 
than  possible  from  the  ground. 

(Continued  on  page  86) 


Full  Information  is  available  for  the  asking! 
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The  BH190  Portable  D.C.  Voltmeter 
is  a  digital  indicating  instrument  with 
accuracy  previously  available  only 
in  laboratory  equipment.  The  unit  is 
a  continuous  null  balance  slide -wire 
potentiometer  with  a  simple  and 
direct  analog>to-digital  conversion 
system. 

It  is  completely  self-contained . . .  includ¬ 
ing  power  supply,  servo  unit,  slidewire 
and  amplifier.  Weighs  less  than  10  lbs. 

Transistorized,  it  requires  no  warm-up 


time!  Operates  from  115  volts,  60  or 
400  cycles,  20  VA.  as  specified. 

CALIBRATION— The  instrument  is 
available  with  a  maximum  of  four 
ranges.  Ranges  increase  by  a  factor  of 
10.  The  minimum  range  is  zero  to  .020 
v.d.c.;  maximum  range  is  zero  to  10,000 
v.d.c.  For  example:  0-^.0500; 
0-.5000;  0-5.000;  0-50.00. 

Produced  by  the  makers  of  JETCAL^ 
jet  engine  Analyzer  ...in  worldwide 
military  and  airline  use. 


The  Insfrumenf 
with  the  Tape-Slidewire! 


The  NEW  BH190  MULTI-RANGE 


VOLTMETER 


digital 


for  cheeking  systems 
and  components  In 

GROUND  SUPPORT 
FLIGHT  DECK 
TELEMETRY 


New  HF  SSB  Receiver 
heart  of  a  whole  new  "state  of  the  art 


New  flexibility.  Building  block  modules  make  the 
Westrex  600  receiving  system  the  most  versatile 
communications  receiver.  The  RF,  IF,  AFC,  syn¬ 
thesizer,  test  and  power  supply  modules  can  be 
arranged  in  any  manner  dictated  by  user  require¬ 
ments.  As  an  example,  a  typical  4-voice  channel 
SSB  circuit  can  be  established  using  one  RF  and 
four  IF  modules.  As  many  RF  channels  as  required 
can  be  accommodated  using  fixed  frequency  or 
continuously  tunable  RF  modules.  Operation  can 
be  either  “local”  or  “remote.” 

New  high  performance.  Significant  features  are: 

•  Extremely  low  third-order  distortion  (85-90 
db)  is  made  possible  by  a  breakthrough  in 
receiver  front-end  design. 

•  The  sensitivity  is  very  high.  Image  and  IF 
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spurious  rejection  is  excellent.  The  AGC  is 
extremely  flat  over  a  range  of  130  db. 

•  The  SSB  filters  have  exceptionally  high  per¬ 
formance  with  very  low  pass-band  phase 
distortion  and  very  steep  selectivity  skirts. 

•  Cast  aluminum  housings  are  used  for  the  RF, 
IF,  and  synthesizer  modules,  keeping  radia¬ 
tion  to  a  fraction  of  common  receiver  values. 

Learn  more  about  this  significant  receiver  develop¬ 
ment.  Write  or  phone  today. 


Westrex  Corporatiott 


A  DIVISION  OF  LITTON  INDUSTRIES  [  ^ 

Communications  Equipment  Department,  Section  163 

540  W.  58th  St.,  New  York  19,  N.  Y.  1625  I  St.,  N.W.,  Wash.  6,  D.  C. 


A  TALENT 
FOR 

PULSE  POWER 
MEASUREMENT 


General  Communication  Company  is  currently 
producing  PULSE  POWER  CALIBRATORS  for 
military  and  industrial  applications  for  laboratory 
and  production  line  usage. 

Model  PCS-IB 

Frequency  Range:  925  mcs  to  1225  mcs 
Power  Level  Range:  —  10  dbm  to  -\-65  dbm 
Accuracy:  0,5  db 

Model  PCX-9 

Frequency  Range:  8500  mcs  to  9600  mcs 
Power  Level  Range:  — 5  dbm  to  -t-65  dbm 
Accuracy:  0.5  db 

The  accuracy  of  this  unique  equipment  is  un¬ 
precedented  for  RF  pulse  measuring  equipment. 
Measurements  are  accomplished  at  a  fraction  of 
the  time  with  corresponding  hourly  rate  savings. 
Neither  of  these  equipments  need  another  primary 
standard  to  prove  the  accuracy  of  its  calibration. 
No  additional  components  having  unknown  errors 
required.  The  answer  obtained  is  final. 

Similar  equipment  for  other  frequencies  under  de¬ 
velopment.  We  welcome  your  inquiries  on  this  and 
other  developments  in  the  microwave  field  includ¬ 
ing  microwave  components,  radar  beacons  and 
other  specialized  microwave  test  equipment. 

See  us  at  AFCEA,  Shoreham  Hotel,  Washing¬ 
ton,  D.  C..  June  6-8,  1961,  Booth  No.  S-283. 


General 

Communioation 

Company 


677  BEACON  STREET, 
BOSTON  15,  MASS. 


I  creative  electronics  9 


News  Items 

The  first  test  launch  of  the  new  sys¬ 
tem  with  a  dummy  payload  is  sched¬ 
uled  for  sometime  early  this  year. 

The  Stratoscope  II  telescope  will 
be  L-shaped,  with  one  arm  about  18 
feet  long.  The  telescope’s  primary 
mirror  will  be  a  36-inch  aperture, 
f/4,  parabaloid.  It  will  have  a  theo¬ 
retical  resolving  power  of  1/10  sec¬ 
ond  of  arc — equivalent  to  the  ability 
to  distinguish  two  objects  15  inches 
apart  500  miles  away.  The  400 
pound  primary  mirror  is  fused  silica, 
with  its  surface  polished  to  an  ac¬ 
curacy  of  l/l,000,000th  of  an  inch 
by  Perkin-Elmer  opticians.  The  mir¬ 
ror  blank  w^as  produced  by  Corning 
Class.  This  is  the  first  time  a  quartz 
blank  of  this  size  has  been  success¬ 
fully  cast. 

The  secondary  optical  system, 
which  relays  and  magnifies  the  image 
onto  the  photographic  focal  plane, 
will  provide  an  effective  focal  length 
of  300  feet.  Film  used  will  be  70mm 
wide. 

The  telescope  will  be  controlled 
and  roughly  pointed  by  command 
signals  from  observers  on  the 
ground,  with  final,  precise  pointing 
accomplished  automatically  by  Per- 
kin-Elmer  designed  sensing  and  con¬ 
trol  equipment  in  the  telescope. 

Project  Stratoscope  is  directed  by 
Professor  Martin  Schwarzschild  of 
Princeton  University.  The  program 
is  sponsored  by  the  Office  of  Naval 
Research  and  the  National  Science 
Foundation,  with  additional  support 
by  the  National  Aeronautics  and 
Space  Administration. 


•  •  • 

The  Photo  Instrumentation  unit  of 

Autonetics,  a  division  of  North 
American  Aviation,  Inc.,  has  devised 
a  method  to  reduce  photographs  to  1 
per  cent  of  their  original  sizes.  The 
technique  is  being  used  to  produce 
reticles  (precision  grids,  scales,  or 
patterns  used  in  optical  instruments 
or  measuring  devices).  The  depart¬ 
ment  is  using  the  same  techniques  in 
assisting  in  the  pioneering  of  micro¬ 
miniature  electronic  systems. 

To  fulfill  the  micro-photographic 
assignment,  Autonetics  had  to  build 
its  own  special  camera.  Improvising 
as  they  went,  the  staff  used  the  bel¬ 
lows  from  a  standard  camera,  added 
and  reversed  the  lens  from  a  micro¬ 
scope  for  the  lens,  and  devised  their 
own  negative  holders.  The  Instru¬ 
mentation  unit  may  start  with  an 
architect’s  drawing  of  any  size  up  to 
a  40-inch  width,  reducing  it  to  live 
inches  through  use  of  a  standard 

{Continued  on  page  88) 
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Helping  “man”  the  missiles  at  the  Vandenberg  Air  Force 
Base  is  a  new  3500-line  automatic  telephone  intercommuni¬ 
cations  network  installed  by  AE. 

Advanced  switching  techniques  permit  this  exchange  to  set 
up  any  desired  combination  of  conference  or  command 
circuits  in  a  matter  of  seconds,  provide  taping  of  conversa¬ 
tions,  and  interconnect  with  outside  lines  via  microwave. 

Complex  circuit  routing  such  as  this  is  not  new  with  us— 
AE  has  had  a  hand  in  the  development  of  specialized  com¬ 
munications  systems  for  the  armed  forces  for  over  50  years. 

If  you  have  a  problem  in  communications  or  control,  AE 
can  usually  supply  the  solution— as  well  as  basic  components 
or  complete  control  systems.  A  letter  or  phone  call  (Fillmore 
5-7111)  to  the  Manager,  Government  Service  Division, 
Automatic  Electric  Sales  Corporation,  Northlake,  Illinois, 
will  bring  quick  results. 


AUTOMATIC  lllOTmC 
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DO 
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GINIML, 
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Foto- Video  Electronics,  Inc.  of 

Cedar  Grove,  N.  J.,  has  contracted 
with  the  Air  Force  to  supply  a  closed- 
circuit  television  system  for  the  Pen¬ 
tagon  Air  Force  Headquarters.  The 
contract  involves  the  engineering, 
manufacturing  and  installation  of  a 
main  studio  with  lighting,  color  and 
monochrome  TV  cameras  and  sound 
equipment,  control  apparatus,  spe¬ 
cial  effects  generators,  color  film  and 
slide  cameras,  color  and  mono¬ 
chrome  monitors  for  previewing  and 
line  control  operations.  The  equip¬ 
ment  will  include  such  units  as  color 
video  tape  recorders,  color  TV  pro¬ 
jectors  for  large-screen  observation, 
multiplexers  and  camera  heads  for 
color  slides  and  films. 

Foto- Video  Electronics  is  also  a 
participant  in  the  intercontinental  B- 
52H-Skybolt  ballistic  missile  combi¬ 
nation  production  program  as  a  sup¬ 
plier  of  television  components  both 
for  the  bomber  and  for  the  U.  S. 
Air  Force  B-52H  ground  support 
bases. 


STL  Products,  a  division  of  Space 
Technology  Laboratories,  Inc.,  has 
developed  an  electronic  camera 
called  the  Image  Converter  Camera. 
STL  describes  the  camera  as  the  only 
complete  diagnostic  tool  for  instru¬ 
mentation  of  high  speed  luminous 
transient  events  encountered  in  plas¬ 
ma  physics,  chemical  kinetics  and 
hypervelocity  experiments. 

The  camera  is  capable  of  taking 
framed  photographs  at  exposure 
times  varying  from  three  millimicro¬ 
seconds  to  200  millimicroseconds. 
Three-picture  series  can  be  made  at 
rates  of  half  a  million  to  twenty  mil¬ 
lion  exposures  per  second.  Streak 
photographs  may  be  taken  at  writing 
speeds  of  four  to  1,000  millimeters 
per  microsecond.  The  performance 
of  the  camera  is  made  possible  by 
converting  the  optical  image  to  an 
electron  image  which  allows  elec¬ 
tronic  shuttering,  light  amplification 
and  image  deflection. 

Conversion  of  the  light  image  into 
an  electron  image  is  accomplished  by 
focusing  the  optical  image  on  an 
image  converter  tube.  The  focused 
light  strikes  the  photo  cathode  of  the 
tube,  thus  effecting  the  conversion 
into  an  electron  image.  The  elec¬ 
trons  carrying  the  picture  informa- 
(Continued  on  page  90) 


Stunt  Box— your  big  plus 
with  Teletype  printers 


Built  into  Telet3rpe  Model  28  page  printers  is  a  control  device 
called  the  Stimt  Box.  The  function  of  this  unique  component  is  to 
provide  extra  control  facilities  for  both  local  and  remote  operations. 
Thus— in  addition  to  transmitting,  receiving  and  recording  mes¬ 
sages  and  data — the  page  printer  can  be  used  for  a  variety  of 
switching,  remote  control  and  selective  calling  tasks. 

The  Stxmt  Box  reduces  costs  by  simplifying  equipment  needs 
and  systems  arrangements.  It  is  the  Big  Plus — the  extra  value  in 
Telet3q)e  Model  28  page  printers  and  automatic  send-receive  sets. 

Teletype  Corporation  manufactures  this  equipment  for  the 
Bell  System  and  others  who  require  the  finest  in  data  communi¬ 
cations  equipment. 

ViTrite  for  free  20-page  brochure,  ^'The  Teletype  28  Stimt 
Box,”  to  Teletype  Cori)oration,  Dept.  76C,  5555  Touhy  Avenue, 
Skokie,  Illinois. 


CORPORATION  • 


SUBSIDIARY  OF  Westem  Electric  Company  inc 
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As  a  result  of  development  by  the 
Magnavox  Company  in  conjunction  with 
the  Navy  Department,  every  Chance 
Vought  F8U-2N  Crusader  Fighter  Pilot 
sees  the  target  at  a  glance— day  or  night, 
in  any  kind  of  weather. 

Here  are  the  eyes  of  a  modern  weapons 
system  ...  a  component  that  delivers 
the  range,  weight  and  reliability  so  abso¬ 
lutely  necessary  to  successful  tactical 
operations. 

This  airborne  radar  system  is  just  one 
of  many  systems  which  have  been  and  are 
being  designed  and  produced  to  satisfy 
the  tactical  requirements  of  the  military 
services  in  the  fields  of  Communications, 
Airborne  Radar,  ASW,  Navigation,  Fus¬ 
ing  and  Data  Handling. 


AIRBORNE  FIRE  CONTROL  RADAR 


THE  MAGNAVOX  CO.  •  DEPT.  427  •  Government  and  I  ndustrial  Division  •  FORT  WAYNE,  IND. 
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The  silver-sensitized  paper  has  chem¬ 
icals  for  development  incorporated 
in  the  photographic  emulsion.  De¬ 
velopment  begins  as  soon  as  heal  is 
applied. 

The  new  paper,  called  K-1549  is 
fast  enough  for  exposure  in  oscillo¬ 
graph  recorders  with  high  intensity 
mercury  lamps.  Kodak  indicated  the 
paper  is  not  intended  for  amateur  or 
normal  photographic  use.  Oscillo¬ 
grams  made  with  the  paper  have  re¬ 
mained  readable  for  months  under 
reasonably  dry  conditions.  For  great¬ 
er  permanence  the  prints  may  be  sta¬ 
bilized  or  fixed  by  conventional 
methods. 


tion  move  toward  the  anode,  where 
they  cross  over  and  are  accelerated 
to  a  focus  on  a  fluorescent  screen  at 
the  end  of  the  tube.  The  optical  im¬ 
age  is  thus  recreated  at  an  amplified 
intensity  on  the  screen.  The  ampli¬ 
fied  image  on  the  screen  is  then  fo¬ 
cused  on  the  film  through  a  lens  sys¬ 
tem  and  photographed  by  conven¬ 
tional  means. 

A  gating  grid,  placed  in  the  path 
of  the  electrons  flowing  toward  the 
anode,  serves  as  the  electronic  shut¬ 
ter  by  permitting  or  preventing  the 
flow  of  electrons.  Advanced  circuit 
design  provides  a  fast  rising  voltage 


Photo- recording  paper  that  can  be 
developed  by  heat  in  three  seconds 
was  demonstrated  recently  in  Phila¬ 
delphia  by  Eastman  Kodak  Com¬ 
pany. 

A  visible  image  forms  on  the  pa¬ 
per  with  as  little  as  seconds  of 
development,  the  company  reported. 


pulse  to  the  gating  grid  and  thus  the 


High  school  students  can  enter 
their  favorite  pictures'  in  the  1%1 
Kodak  High  School  Photo  Awards 
up  to  midnight  of  March  31.  Top¬ 
ping  the  list  of  prizes  totaling  $11,- 
750  are  those  of  $400  to  $300  in  the 
black-and-white  division,  and  $350 
in  the  color  section. 

The  competition  is  open  to  stu¬ 
dents  in  grades  9  through  12  who 
are  in  daily  attendance  at  any  high 
school  in  the  United  States  or  its  ter¬ 
ritorial  possessions.  Color  entries 
are  eligible  again  this  year  and  both 
prints  and  transparencies  will  be  ac¬ 
cepted.  Black-and-white  and  color 
prints  can  be  contact  or  wallet  size, 
or  enlargements  up  to  8  x  10  inches. 
Transparencies  may  be  any  size. 
There  is  no  restriction  as  to  type  of 
camera  or  film  and  entrants  can  de¬ 
velop  and  print  their  own  pictures  or 
have  them  done  commercially.  Ad¬ 
dress  entries  and  inquiries  to  Kodak 
High  School  Photo  Awards,  Roches¬ 
ter  4,  N.  Y. 


TIROS  Strnctiire 


Water  Siparitor 


Phofo  courtsty  Radio  Corporation  of  Amorica 


LAVELLE 


Sheet  metal  parts  and  assemblies  for  space  vehicles, 
missiles,  jet  engines,  airframes,  electronic  systems 
. . .  precision  welded,  machined,  and  processed  to  your 
specifications  by  certified  men,  methods  and  machines. 
Inspection  by  X-ray,  Zyglo  or  Magnaflux  establishes 
and  controls  quality  of  weldments  fabricated  by 
resistance,  inert  gas  shielded  arc  and  metallic  arc 
welding.  Rely  on  Lavelle  for  quality  workmanship  and 
dependable  delivery  of  consoles,  propeller  cuffs  and 
spinners,  missile  airframes,  nose  and  exhaust  cones, 
cowlings,  engine  casings,  housings,  combustion  cham¬ 
bers  and  liners,  tanks,  tail  pipes  and  special  require¬ 
ments.  Write  for  brochure  detailing  complete  services. 


Transmission  Mount 


EMronk  Frame 


LAVIUE  AIRCRAFT  CORPORATION  •  NEWTOWN,  BUCKS  COUNTY,  PA 

Between  Philadelphia,  Pa.,  and  Trenton,  N.  J. 
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NEW  FROM  GENERAL  ELECTRIC: 


Gmneral  Electric  continually  offers 
technical  camera  tube  seminars  in 
customer  plants,  A  limited  number 
of  open  dates  are  still  available. 
Ask  now  to  have  a  meeting  sched~ 
uled  for  your  group. 


ADVANCED-DESIGN 
CAMERA  TUBES  FOR 
MILITARY  APPLICATIONS 

Diversified  line  now  available  from  stock 

General  Electric  now  offers  a  wide  and  diversified  line  of  camera 
tubes  which  incorporate  significant  breakthroughs  in  the  state  of  the 
art:  sensitivity  improved  50:1  ..  .  resolution  improved  by  as  much  as 
50%  .  .  .  life  extended  3-5  times  .  .  .  radical  new  design  and  construction 
features  (e.g.,  supersensitive,  long-life  magnesium  oxide  target  intro¬ 
duced  by  General  Electric). 


Image 

Orthicon 

Type 

Typical 

Applications 

Features 

Spectral  Response . 
(Angstroms) 

SENSITIVITY 
(photocathode  ilhim. 
in  f/c;  100%  Contrast 

Chart;  1/30  Sec.) 

GL-7409 

(Z-5358) 

Missile-  and  Satellite- 
borne  Systems 

Fire  Control 

Drone  Guidance 

Ruggedized 

High  Sensitivity 
Magnesium  Oxide  Target 
Non-burn-in 

Storage  Capabilities 

3200-6950 

4500-Peak 

(S-10) 

500  TV  Lines 
at  10  ®  f/c 

GL.7538 

(Z.5294) 

Low-light-level 

Surveillance 

Space  Navigation 
Electro-optical  Telescope 
Systems 

High  Sensitivity 
Magnesium  Oxide  Target 
Non-burn-in 

Storage  Capabilities 

3200-6950 

4500-Peak 

(S-10) 

500  TV  Lines 

f 

ZL-5395* 

Aerial  Mapping 

Passive  Detection  Systems 
Spectrographic  Detectors 

Near-Infrared 

High  Sensitivity 
Magnesium  Oxide  Target 
Storage  Capabilities 

3200-10,800 
8000- Peak 
(S-1) 

200  TV  Lines  M 

at  10  ®  f/c  \ 

(No  filter)  ^ 

GL-7967* 

(Z-5396) 

Extreme  Low-light-ievel 
Surveillance 

Orthicon  Intensifier 
Applications 

Underwater  Observation 

Supersensitive 

Magnesium  Oxide  Target 
Storage  Capabilities 

3200-7400 

425a-Peak 

(S-20) 

300  TV  Lines 
at. 10  ®  f/c 

GL-7969* 

(Z-5453) 

Missile  Detection 
Spectrographic  Detectors 
Underwater  Observation 

Ultraviolet 

High  Sensitivity 
Magnesium  Oxide  Target 

2500-7000 

3800-Peak 

500  TV  Lines 
at  10  ®  f/c 

GL-5820 

Educational  TV 

Video  Taping 

Standard  Monochrome 
Broadcast 

High  Sensitivity 

Stable  Performance 

3200-6950 

4500- Peak 
(S-10) 

Scene  Illumination: 

100  f/c 

1 

i 

1 

GL-7293 

(field- 

mesh) 

Educational  TV 

Video  Taping 

Standard  High-quality 
Monochrome  Broadcast 

Improved  Landing 
and  Shading 

Improved  Corner  Focus 
Sharp  Black-to-white 
Transition 

3200-6950 

4500-Peak 

(S-10) 

Scene  Illumination: 

100  f/c 

GL-7629 

Closed  Circuit 

Training  Applications 
Special  Monochrome 
and  Color  Broadcast 

Supersensitive  at 

Low  Light  Levels 
Magnesium  Oxide  Target 
Non-burn-in 

Storage  Capabilities 

3200-6950 

4500-Peak 

(S-10) 

Scene  Illumination: 

Color — as  low  as  5  f/c 
Monochrome — as  low 
as  1  f/c 

*Ruggediz9d  versions  available  (ZL-7805,  ZL-7806,  and  ZL-7807,  respectively).  Will  withstand  frequency  in  excess  of  MIL 
requirements,  and  DC  acceleration  in  excess  of  90  G's. 


FOR  INFORMATION  on  the  above  tul^,  or  for  any  specialized  require¬ 
ments — including  Government-classified  projects,  contact  the  camera 
tube  representative  in  the  nearest  Power  Tube  Department  Ftegional 
Ofiice.  General  Electric  Company,  Camera  Tube  Section,  Building  267, 
Schenectady  5,  New  York.  265^545^8481-33 

CATHODE  RAY  TUBE  DEPARTMENT 

GENERAL^  ELECTRIC 


-  S'  ' 


the  reliability  of 


is  (sruoiall 


critical  equipment 


CAPACITORS  INTERFERENCE  FILTERS  HIGH  TEMPERATURE  MAGNET  WIRE 

RESISTORS  PULSE  TRANSFORMERS  CERAMIC-BASE  PRINTED  NETWORKS 

MAGNETIC  COMPONENTS  PIEZOELECTRIC  CERAMICS  PACKAGED  COMPONENT  ASSEMBLIES 

TRANSISTORS  PULSE-FORMING  NETWORKS  FUNCTIONAL  DIGITAL  CIRCUITS 


military  electronic  equipment 


SPRAGUE  COMPONENTS 


In  today’s  National  Defense  effort,  the  emphasis 
is  on  reliability.  Critical  electronic  devices  must 
not  Jail!  And  because  military  gear  is  only  as 
reliable  as  the  components  that  go  into  it, 

HYREL®  Brand  components  by  Sprague  are  the 
standard  of  comparison  in  missiles  and  other 


Sprague  was  the  first  component  manufacturer  to 
stress  high  reliability.  Sprague  can  substantiate  its 
assertion  that  HYREL  components  are  **the  most 
reliable  made”  since  Sprague  has  accumulated  the 
most  extensive  test  data  available  in  the  entire 

Sprague  Electric  Company,  Executive  Offices, 

North  Adams,  Massachusetts 


SPRPGUE 


THE  MARK  OF  RELIABILITY 


'Sptatue'  and  '(S’  att  legistared  trademaiks  of  the  Spngue  Electric  Co. 


See  us  at  the  IRE  Show — Booths  2416-2424 
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Photoprogress 

{Continued  from  page  90) 

ers.  The  tube  is  hermetically  sealed 
by  rubber  gaskets.  High  voltage  from 
a  battery  of  ten  30  kv,  0.0025-/if  ca¬ 
pacitors  is  applied  to  a  terminal.  The 
discharge  occurs  between  two  needle- 
shaped  electrodes  located  between 
fluorine  plates  which  limit  the  dis¬ 
charge  area. 

“Both  helium  and  hydrogen  can  be 
used  in  the  tube.  Recordings  are 
made  on  a  standard  film  inserted  as 
a  closed  loop  inside  a  rotating  drum 
which  has  a  linear  velocity  of  185 
m/sec.  Spark  photographs  of  com¬ 
bustion  processes  obtained  with  22 
kv  ignition  voltage  give  a  clear  dis¬ 
play  of  the  progression  of  the  flame 
in  the  chamber  after  interaction  with 
a  shock  wave  being  propagated  in 
the  opposite  direction.  The  frequen¬ 
cy  of  the  filming  was  about  40,000 
frames/sec.” 

The  above  information  was  taken 
from  Current  Review  of  the  Soviet 
Technical  Press  distributed  by  the 
Business  and  Defense  Services  Ad¬ 
ministration,  Office  of  Technical 
Services,  U.  S.  Department  of  Com¬ 
merce.  The  original  Soviet  article  is 
listed  as  Salamandra,  G.  D.  and  I.  K. 
Sevastyanova  in  Inzhenerno-fiziche- 
skiy  zhurnal,  vol.  3,  No.  9,  1960. 


Names  in  the  News 

Ernest  L.  Ward  has  been  elected 
president  of  Sprague  Electric  Co. 

Dr.  Frank  T.  McClure,  chairman 
of  the  Research  Center,  The  Johns 
Hopkins  University  Applied  Physics 
Laboratory,  was  presented  an  award 
for  his  invention  of  a  Satellite  Dop¬ 
pler  Navigation  System  by  NASA. 

Lt.  Col.  Michael  Bobela  received 
the  Air  Force  Commendation  Medal. 
He  is  president  of  the  Rome-Utica 
chapter  of  AFCEA. 

John  H.  Boyle  has  been  named 
general  manager  of  the  Collins  Radio 
Company’s  new  Communication  and 
Data  Processing  Division. 

Milburn  B.  Andrews  has  been  elect¬ 
ed  vice  president,  marketing,  for 
Space  Electronics  Systems,  Inc. 

Max  Lehrer  has  been  appointed 
director.  Defense  Business  Develop¬ 
ment,  Defense  Electronic  Products, 
Radio  Corporation  of  America. 

Homer  R.  Denius  has  been  elected 
chairman  of  the  board  of  Radiation, 
Inc.  He  will  also  retain  the  presi¬ 
dency. 

Arthur  F.  R.  Cotton  has  been  pro¬ 
moted  to  vice  president  and  manag¬ 
ing  director.  International  Opera¬ 
tions,  Capitol  Radio  Engineering 
Institute  (CREI). 


Gen.  Nathan  F.  Twining,  USAF 
(Ret.),  formerly  the  Chairman  of 
the  Joint  Chiefs  of  Staff,  won  the 
1960  James  Forrestal  Memorial 
Award.  Gen.  Twining  is  an  hono¬ 
rary  life  member  of  AFCEA. 

Courtney  Johnson,  retiring  assist¬ 
ant  secretary  of  the  Army  for  Logis¬ 
tics,  has  been  elected  president  and 
director  of  Technical  Industrial  Con¬ 
sultants,  Inc.,  Washington,  D.  C. 

Dr.  George  B.  Kistiakowsky,  form¬ 
erly  special  assistant  for  Science  and 
Technology  to  President  Eisenhower, 
was  elected  a  director  of  Itek  Corp. 
He  will  also  be  chairman  of  a  new 
Itek  Science  Board. 

Frank  A.  Gunther  has  been  elected 
president  of  Radio  Engineering  Lab¬ 
oratories,  Inc.  (REL).  He  is  a  vice 
president  of  the  New  York  chapter 
of  AFCEA. 

Edward  G.  Uhl  was  elected  presi¬ 
dent  of  Fairchild  Engine  &  Airplane 
Corp.,  Hagerstown,  Md. 

C.  J.  Harrison  senior  vice  presi¬ 
dent  of  Rixon  Electronics  Inc.,  has 
been  appointed  chairman  of  the 
Small  Business  Committee  of  the 
Electronic  Industries  Association. 

Col.  Douglas  0.  Toft  has  been  ap¬ 
pointed  Deputy  Commanding  Officer, 

U.  S.  Army  Signal  Supply  Agency, 
Philadelphia,  Pa. 


*  *  * 


♦  *  ♦ 


Sound  Solution  to  a  Sound  Problem: 

ALTEC  SOUND  SYSTEM 


CASE  HISTORY  FILE  59-36:  The  famous  Anheuser-Busch 
Hospitality  House  in  Tampa,  Florida,  and  the  spacious  gardens  that 
surround  it  are  showcases  of  modem  elegance  favored  by  tourists 
and  residents  alike.  The  Hospitality  House  also  serves  as  a  popular 
meeting  facility  for  local  social  and  civic  clubs. 

SOUND  PROBLEM:  The  high  standards  of  taste  and  quality 
reflected  in  the  Hospitality  House  had  to  be  met  and  matched  by 
the  sound  system  selected.  Required  functions  included  the  capability 
of  simultaneous  but  varied  program  sources  indoors  and  to  the 
garden  with  its  Dwarf  Village  and  Bird  Show. 

SOUND  SOLUTION  BY  ALTEC:  An  ALTEC  Sound  System 
was  installed  at  the  Hospitality  House.  It  provides  the  acoustical 
requirements  of  multi-source  flexibility,  fidelity  for  continuous  back¬ 
ground  music,  and  unobtrusive  voice -over- music  announcement. 

LET  ALTEC  HELP  SOLVE  YOUR  SOUND  PROBLEM:  Over 
several  decades,  ALTEC  has  specialized  in  custom  sound  systems. 
ALTEC  Engineered  Sound  Products  —  over  200  individual  audio 
components —are  specified  throughout  the  world  for  sound  projects 
where  quality,  dependability,  ease  of  installation  and  operation 
are  requisite. 

Find  out  about  the  solution  ALTEC  offers  your  sound  project, 
large  or  small,  present  or  pending.  Merely  call  the  nearest  ALTEC 
Sound  Contractor  (listed  under  “Public  Address”  or  “Sound  Systems” 
in  your  Yellow  Pages)  or  write  Dept.  S-3.  No  obligation, of  course. 


Specified  for 

ANHEUSER-BUSCH 

Hospitality  House 


AITEC  Sound  Contractor  to  the  Hospitolity  House: 
Burdett  Sound  and  Recording  Company,  Tampa,  Florida 


(§)  1961  Altec  Lansing  Corporation 


ALTEC  LANSING  CORPORATION 


A  Subsidiary  of  Ling-  Temco  Electronics,  Inc. 

1515  SOUTH  MANCHESTER  AVENUE,  ANAHEIM,  CALIFORNIA 
NEW  YORK  •  LOS  ANGELES 
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The  art  of  precise  detection 


Dominating  its  environment  is  a  Sperry  Area  Search 
Radar  — one  of  a  network  which  will  strengthen 
America’s  Continental  Aircraft  Control  and  Warning 
System.  Twenty-four  hours  a  day  the  year  round, 
these  giant  sentinels  stand  guard  searching  the  skies 
for  possible  “hostiles.” 

This  is  one  of  many  advanced  Sperry  radar  systems. 
Others  are  tracking  and  guidance  radars  for  the  Navy’s 
Terrier  and  Talos  missiles  .  .  .  airborne  navigation 
and  weather  radars  for  the  Air  Force  .  . .  portable  and 
airliftable  tactical  early  warning  radars  for  the  Marine 


Corps  .  .  .  tiny  battlefield  surveillance  radars  for  the 
Army  footsoldier.  And  in  commercial  shipping,  Sperry 
radars  are  guiding  all  types  of  vessels  from  the  luxury 
ocean  liner  to  the  harbor  tug. 

Sperry  capabilities  in  radar  and  component  technol¬ 
ogy  in  such  fields  as  microwave  instrumentation, 
klystron  and  traveling  wave  tubes,  ferrite  devices, 
semiconductors  and  many  other  specialized  fields 
related  to  radar  continue  to  advance  the  art  of  pre¬ 
cise  detection  .  .  .  and  direction.  General  offices: 
Great  Neck,  New  York. 
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June  PROCEEDINGS  presents 

an  exclusive  report 
of  world-wide  significance 


IRE  is  proud  to  present,  in  June  1960  Special 
Issue  of  PROCEEDINGS,  the  findings  of  a  team  of 
271  engineers  who  for  2^2  years  conducted  studies  of 
world-wide  significance  for  the  future  of  television. 

The  Television  Allocations  Study  Organization  —  -  ^  .  f  - 

formed  by  the  TV  industry  in  1956  at  the  FCC's  re-  - 

quest  —  has  exhaustively  analyzed  the  engineering 

factors  underlying  allocation  of  frequencies  for  VHF 

and  UHF  television  broadcasting. 

As  the  number  of  television  services  grows,  a  better  use  of  TV  channels  becomes 
increasingly  important.  TASO  engineers  first  drew  up  specifications  for  measuring  TV 
field  strengths;  then  sifted  data  on  field  strengths  of  VHF  and  UHF.  They  have  discovered 
reasons  for  hitherto  unexplained  deviations,  and  have  also  sought  to  establish  a  relation 
betwe^  field  strength  and  picture  quality. 

How  good  are  directional  TV  transmitting  antennas?  The  results  of  extensive 
field  tests  are  analyzed.  To  what  extent  do  interfering  signals  and  noise  affect  picture 
quality?  How  accurately  can  one  predict  an  interfering  field?  These  and  other  questions 

are  answered. 

So  important  are  the  TASO  findings 
that  IRE  has  allocated  120  pages  to  them. 
If  you  are  not  already  an  IRE  member,  we 
suggest  you  send  in  the  coupon  below  to 
reserve  a  copy,  for  the  June  1960  PRO¬ 
CEEDINGS  will  surely  remain  the  defin¬ 
itive  work  on  VHF  and  UHF  TV  for  many 


List  of  contents 


. —  BE  SURE  YOU  READ  THESE  ARTICLES!  '■  ■  '■  - - 

“Television  Allocations  Problems*'  by  E.  W.  Allen,  Federal  Communications 
Commission 

“The  Television  Allocations  Study  Orianization*’ — a  Summary  of  its 
Objectives.  Organization  and  Accomplishments’*  by  George  R.  Town,  exec, 
dir.  of  TASO;  Iowa  State  University 

“Measurement  of  Television  Field  Strengths  In  the  VHF  and  UHF  Bands** 
by  H.  T.  Head,  A.  D.  Ring  and  Associates;  and  Ogden  L.  Prestholdt,  CBS-TV 

“Forecasting  Television  Service  Fields**  by  Alfred  H.  LaGrone,  University 
of  Texas 

“Influence  of  Trees  on  Television  Field  Strengths  at  Ultra-High  Fre¬ 
quencies**  by  H.  T.  Head 

“Tropospheric  Fields  and  their  Long-Term  Variability  as  reported  by 
TASO**  by  Philip  L.  Rice,  National  Bureau  of  Standards 

“Picture  Quality — Procedures  for  Evaluating  Subjective  Effects  of  Inter¬ 
ference**  by  G.  L.  Fredendall  and  W.  L.  Behrend,  RCA  Labs. 

“Measurement  of  the  Subjective  Effects  of  Interference  in  Television 
Reception**  by  Charles  E.  Dean,  Hazeitine  Research  Corp. 

“Studies  of  Correlation  between  Picture  Quality  and  Field  Strength  in 
the  United  States**  by  C.  M.  Braun  and  W.  L.  Hughes,  Iowa  State 
University 

“Relative  Performance  of  Receiving  Equipment  as  reported  by  TV  Service¬ 
men**  by  Holmes  W.  Taylor,  Burroughs  Corp. 

“VHF  and  UHF  Television  Receiving  Equipment*’  by  William  0.  Swinyard, 
Hazeitine  Research  Corp. 

“Findings  of  TASO  Panel  I  on  Television  Transmitting  Equipment**  by  H.  G. 
Towison  of  General  Electric  Co.  and  J.  E.  Young,  RCA 

“Determining  the  Operational  Patterns  of  Directional  TV  Antennas*'  by 
F.  G.  Hear,  of  Kear  and  Kennedy,  and  S.  W.  Kershner,  of  A.  D.  Ring  and 
Assoc. 

“Sound-to-Picture  Power  Ratio**  by  Knox  Mcliwain,  Burroughs  Corp. 

“Presentation  of  Coverage  Information*’  by  D.  C.  Livingston,  Sylvania 
Electric  Products,  Inc. 

“The  Television  System  from  the  Allocation  Engineering  Point  of  View’* 
by  Robert  M.  Bowie,  Sylvania  Research  Labs. 
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Nfw  RCA  2(M«p  Diffisf A-iMCtiN  SliCM  RietHItrs 


Now,  new  improved  20-amp  RCA  Silicon  Diffused-Junction  Rectifiers,  completely  in¬ 
terchangeable  with  all  prototypes,  are  ready  to  bring  you  these  important  advantages: 

•  350  amp  peak  surge-current. 

•  Lower  leakage  rating  than  prototypes. 

•  High  Output  Current:  Up  to  84  Amperes— 6  rectifiers  in  3-phase,  full-wave 
bridge  circuit;  60  Amperes— 4  rectifiers  in  single-phase  full-wave  bridge  circuit. 

•  Diffused-Junction  Flat  junction  assures  uniform  dissipation  over  rectifying  area. 

•  Operation  Rating— All  types  can  be  used  at  maximum  rated  voltage  and  current 
with  full  assurance  of  reliability. 

•  Specially  designed  copper-alloy  stud  provides  strength  of  steel  and  thermal 
conductivity  of  copper. 

•  RCA  Quality  Throughout— Hermetic  seal,  welded  construction,  extra  heavy 
terminal  lug,  100%  testing— all  of  these  features  help  to  give  these  new  20-amp 
silicon  rectifiers  the  ruggedness  and  reliability  necessary  to  meet  environmental 
extremes. 

Call  your  RCA  representative  today  for  complete  information  on  these  new  types. 

For  further  technical  details  write  RCA  Semiconductor  and  Materials  Division, 

Commercial  Engineering,  Section  C-60-NN,  Somerville,  N.  J. 

Available  Through  Your  RCA  Distributor 


The  Most  Trusted  Name  in  Electronics 

RADIO  CORPORATION  OF  AMF.RICA 


RCA  SEMICONDUCTOR  A  MATERIALS  DIVISION  FIELD  OFFICES-East:  Newark,  N.  J.,  744  Broad  Street, 
HU  5-3900  •  Syracuse  3,  N.  Y.,  731  James  St.,  Room  402,  GR  4-5591  •  Northeast:  Needham  Heights  94, 
Mass.,  64  “A"  St.,  HI  4-7200  •  East  Central:  Detroit  2,  Mich.,  714  New  Center  Bldg.,  TR  5-5600  •  Central: 
Chicago,  III.,  Suite  1154,  Merchandise  Mart  Plaza,  WH  4-2900  •  Minneapolis,  Minn.,  5805  Excelsior  Blvd.  • 
West:  Los  Angeles,  Cal.,  6355  E.  Washington  Blvd.,  RA  3-8361  •  Burlingame,  Cal.,  1838  El  Comino  Real, 
OX  7-1620  •  South:  Orlando,  Fla.,  1520  Edgewater  Drive,  Suite  I,  GA  4-4768  •  Southwest:  Dallas  7,  Texas, 
7905  Empire  Freeway,  FL  7-8167  •  Gov't.:  Dayton,  O.,  224  N.  Wilkinson  St.,  BA  6-2366  •  Washington,  D.C., 
1725  “K"  Street,  N.W..  FE  7-8500. 
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INCOMINC-AIR  TCMPtRATU«E  —  •  C 


AMBIENT  TEMPERATURE —  *0 


Forced-air  cooling:  Air  velocity 
=  1000  feet  per  minute  parallel 
to  plane  of  heat  sink. 
Single-phase  operation. 

Rectifier  type  is  stud-mounted 
directly  on  heat  sink.  Heat  sink: 
l/16"-thick  copper  with  a  mat 
black  surface  and  thermal  emis- 
sivity  of  0.9. 


Natural  cooling. 
Single-phase  operation. 
Rectifier  type  is  stud- 
mounted  directly  on 
heat  sink. 

Heat  sink:  l/16"-thick 
copper  with  a  mat  black 
surface  and  thermal 
emissivity  of  0.9. 


..  as  far  as 
they  need  to  go 
in  regular  operations.’ 


THOMAS  D.  WHITE 
Air  Force  Chief  of  Staff 


